RESULTS AND DISCUSSION

I- Growth attributes
1- Plant height:

Results in Table (3) present the means of plant height at different
growth periods as influenced by sowing dates, N- levels and rice

cultivars in combined analysis of 1993 and 1994 seasons.
A- Effect of sowing date:

The combined analysis clearly shows that plant height of rice at
75, 90 and 105 days from sowing was significantly affected by sowing
dates. Early planting of rice May 15 # resulted in longer plants
(100.52 and 107.34 cm), followed by that on June 1 (93.32 and
99.28 cm) at 90 and 105 days from planting, respectively. Whereas the
shortest ones (89.51 and 94.5 c¢m ) were obtained from the latest
sowing dates (June 15 7). On the other hand, the tallest plant at 75
days from sowing was 91.30 cm, obtained from sowing at the third
date, whereas the shortest one (69.87 ¢cm) was obtained from the first
date. Plant height was increased as the plant advanced in age i. e. from
75 to 105 days. The high temp. at the late sowing may resulted in taller
plants at the first sampling date. However, the early sowing gave
normal plants which become taller as compared with the late sowing at

the later stages.

These results may be due to favourable climatic conditions to

rice at early sowing date i.e., the more favourable temperature, day
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length and longer growth duration. These results are in accordance
with those obtained by Shaalan er al. (1981), Badawy (1982), El- Hity
et al. (1987), Abd El- Rahman et al. (1992) and El- Kalla ef al. (1994),
they found that plant height was reduced with the delay of sowing

dates.
B- Effect of N level:

Table (3) shows that plant height at different periods of rice
growth were significantly increased by increasing level of nitrogen
fertilizer up to 144 kg N/ha. The application of nitrogen fertilizer at
144 kg N/ ha gave the tallest plant which was about 89.82, 101.63 and
109.41 cm at 75, 90 and 105 days from sowing respectively, whereas
the shortest plant at the three samples were 67.26, 84.74 and 89.46 cm,
respectively produced from the control treatment. This might be due to
the role of nitrogen in stimulating the meristematic activity and cell
elongation of plants. These results are in agreement with those
obtained by El- Kerdy ef al. (1979), Abd El- Rahman et al. (1 986), Aly
et al. (1986), El- Kalla e al. (1990), Thakur (1993) and Gorgy (1995).

C- Varietal differences:

The mean values of plant height was significantly influenced by
rice cultivars under study at the three growth samples (Table 3). It was
observed with Giza 177 at 75, 90 and 105 days from sowing. Whereas
the difference between the average values of plant height of Giza 176
and Giza 177 cultivars were not significant at 75 and 90 days from
sowing.  On other hand, the shortest one was 92.27 ¢m, obtained from

Giza 177 cultivar.
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The differences between rice cultivars are attributed to the
genetical- environmental interaction. This result is in line with these
found by Shaalan et al. (1981), El- Hity et al. (1987), El- Kalla et al.
(1990), Assey et al. (1992), El-Kalla et al. (1992), El-Kalla er al.
(1994) and Gorgy (1995).

2- Number of tillers/ m2:

Number of tillers/ m2 as affected by sowing dates N- levels and
rice cultivars at different growth stages in combined analysis of the two

growing seasons are listed in Table (3).

A- Effect of sowing date:

Data shown in Table (3) confirmed that number of tillers/ m2
was significantly decreased by delay in sowing dates from May, 15 to
June 1571 Early sowing on May 15 # gave the maximum number of
tillers/ m2 which equal to 748.38, 713.67 and 683.79 tillers/ m2 at 75,
90 and 105 days from planting, respectively. However, the least ones
were 667.78, 553.19 and 541.44 tillers/ m2, respectively, produced

from sowing on June, 15 at the respective sampling dates.

In general, number of tillers/ m2 was decreased at the third
sample when compared with the first sample may be due to the death of

some tillers at the last growth stages.

It can be noticed that sowing rice on May 15 1 gave the highest
number of tillers’ m2, this may be due to the favourable climatic
conditions 1.¢., temperature, light and day length which affected number

of days to flowering. Similar results were obtained by El- Aziz et al.
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(1970), Shaalan et al. (1981), Badawy (1982), Badawi and Mahrous
(1985), El- Hity et al. (1987), Assey et al. (1992), Abd El- Rahman e/
al, (1992) and El- Kalia et al. (1994).

B- Effect of N- level:

It is evident from Table (3) that there were progressive and
consistent increases in number of tillers/ m2 at the three samples in

combined analysis at the two seasons.

The application of 144 kg N/ha increaéed the mean values of
qumber of tillers/ m2 by 218.35, 193.5 and 239.51 tillers/ m2 at 75, 90
and 105 days from planting, respectively over untreated plants. It seem
likely that as more nitrogen was supplied there was more uptake and

consequently more growth.

It could be concluded that rice crop responded to high mtrogen
level up to 144 N/ha. This increase clearly indicated that prominent
role of N on vegetative growth and tillering. Similar results were also
reported by Sarathe er al (1969), Dixit et al. (1979), El- Keredy ef al.
(1979), Badawi and Mahrous (1985), El- Kalla et al. (1990), Thakur
(1993) and Gorgy (1995).

C- Varietal differences:

Data indicated clearly that there was a significant difference
between the average number of tillers/ m2 of the three cultivars of rice
at the three stages. Giza 176 cultivar surpassed Giza 171 and Giza 177
in the number of tillers/ m2 at 75, 90 and 105 days from planting. Such
superiority in Giza 176 in number of tillers/ m2 may be due to the fact

that Giza 176 is more vigorous in growth than the other cultivars.
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These results are in harmony with those obtained by Dixit er al. (1979),
Shaalan ef al. (1981), El- Hity et al. (1987), El- Kalla et a/. (1990), El-
Kassaby e¢r al. (1991), Assey et al. (1992), El-Kallaer al. (1992),
Thakur (1993), El- Kalla ef al. (1994) and Gorgy (1995), they showed
that significant differences were detected among rice cultivar in number

of tillers/ m2.
3- Leaf area index:

Data listed in Table (3) show the effect of sowing dates, N-
levels; and rice cultivars on leaf area index at different sampling
periods from planting in the combined analysis of 1993 and 1994

s€asons.
A- Effect of sowing date:

Leaf area index was significantly decreased by any delay for
date of sowing at the three samples. It was clear that early sowing at
mid- May had the highest values of leaf area index which equal 6.56,
6.14 and 3.36 at 75, 90 and 105 days from sowing. However, the
lowest leaf area index was 5.09, 2.25 and 1.34 at the same periods,
respectively, obtained from late sowing at mid-June. Also, leaf area
index was decreased at the third sample. Whereas, the highest mean
values of leaf area index was obtained from early sowing in the first

and second samples as compared with the third sample.

The increase of leaf area index of rice may be attributed to the

fact that early sowing leads to long growth seasons and this in turn
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gives plants a chance to utilize efficiently growth essentials i.e.,

nutrients , water and light.

These results are in accordance with those found by Ogat ef al.

(1988) and Wang and Liu (1991).

B- Effect of N- level:

Conceming nitrogen levels, results show a linear significant

increase in leaf area index at all growth ages.

The application of 144 kg N/ ha increased leaf area index by
159.68, 134,20 and 177.78 % over the control treatment at 75, 90 and
105 days from sowing. Also, the highest leaf area index was 8.18,
obtained from applied 144 kg N/ ha at 75 days from planting when

compared to different periods of growth.

In general, N encouraged growth of leaf area as an essential
element which plays a prominent role in building new merestimic cells,
cell elongation and increasing photosynthesis activity of rice plants.
This fact 1s valid since L.A.I value is calculated from dividing LA by

land area.

Results reported by Stione and Steinmetz (1979), Chebataroff er
al. (1984), Shaalan ef af. (1986), Kreem (1993) and Gorgy (1995) they
found that a linear significant increase in leaf area index due to the

increase nitrogen fertilizer rates.

C- Varietal differences:

Results in table (3) showed highly significant differences existed

among the three cultivars of rice under study at all growth periods.
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height and these characters were associated with the increase in crop

growth rate.

The results were in good connection with the result obtained by

Assey et al. (1992).

B- Effect of N- level:

Crop grthh rate values tended to increase significantly as N
level increase up to 144 kg N/ ha. The application of 96 and 144 kg
N/ ha increased CGR values by 30.95 and 63.14 %, respectively as
compared with n check treatment at early period between 75- 90 days
from sowing. The corresponding increases were 142.45 and 529.65 %,

respectively at late period between 90- 105 days from sowing.

Also, the highest mean values of crop growth rate was 233.04 g/
m2/ weak, obtained from applied 144 Kg N/ha at 75- 90 days from
sowing, whereas the lowest one was 2523 g m2 / weak, produced
from the control treatment at 90- 105 days from sowing. This may be
due to excessive vegetative growth caused by heavy shading followed
by competition for light and then death of the lower leaves as well as

decreased the rate of photosynthesis as suggested by Tanaka (1964).

Generally, the results showed that the increase of CGR was
associated with an increase in Leaf area index at flowenng stage as

well as dry matter accumulation per unit land area (m2).

In this connection other researchers, Palit et al. (1976), El-
Keredy ef al. (1979), Kreem (1993) and Gorgy (1995) reported that the

CGR of rice plant was increased by increasing nitrogen rate.
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C- Varietal differences:

Table (3) indicate that Giza 171 and Giza 176 cultivars
surpassed significantly than Giza 177 cultivar in crop growth rate at the
two growing periods of rice plant, whereas, Giza 177 cultivar gave the
lowest values of crop growth rate. Giza 171 and Giza 176 cultivars
surpassed Giza 177 cultivar. It might be attributed to higher dry weight
and leaf area index in the plants of the two cultivars. Such findings

could be attributed to genetic effects.

These results are in good agreement with those of Wang ef al.
(1991) and Gorgy (1995) who found that significant differences among

varieties for crop growth rate.
5- Heading dates:

Results presented in Table (3) indicate that the effect of sowing
dates, N- levels and rice cultivars on the number of days from planting

to 50 % heading in the combined analysis of 1993 and 1994 seasons.

A- Effect of sowing date:

It was evident that date of nce heading was significantly
affected by date of sowing (Table 3). Sowing date on June 15 # gave
earlier plants than the other dates of sowing. Whereas, early planting
of rice (May 15 1) caused a delay in heading date. It might be due to
the sensitivity of the tested variety to the day length.

These results are in harmony with those obtained by Badawy
(1982), Mahrous et al. (1986) and El- Hity et al. (1987), they found

that the duration of growth from emergence to heading was
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substantially reduced with delaying date of sowing due to day light

hours and day temperature were decreased.
B- Effect of N- level:

Data shown in Table (3) indicated that number of days to 50 %
heading were significantly increased by increasing N level up to 144 kg
N/ ha. It was clear that application of 96 and 144 kg N/ ha delayed
heading time by about 14 and 4 days over the control treatment,

respectively.

It could be concluded that rice plants were responsive to the high
levels of nitrogen fertilizer. Such results are in accordance with those
found by Dixit et al. (1979), Aly et al. (1986), El- Kalla e/ al. (1990),
Peng and Li (1991) and Gorgy (1995).

C- Varietal differences:

Data in Table (3) show that there were significant differences n
number of days to 50 % heading in the combined analysis of 1993 and

1994 seasons.

it was clear that Giza 177 cultivar was earlier in heading time

followed by Giza 176 the latest cultivar in this respect. These

differences among rice cultivars might be attributed to the genetic

variability among the three cultivars of rice under study.

Similar results were obtained by Dixit et al. (1979), Singh and
Paliwal (1980), Shaalan ¢! al. (1981), Shaalan ¢! al. (1986 a and b), El-
Hity et al. (1987), El- Kalla et al. (1990) and Gorgy (1995).
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I- Interaction effect on growth attributes:
A- Interaction effect between sowing dates and N- levels:
A- 1- Plant height (cm):

The results in Table (4) revealed that the interaction between
sowing dates and N levels had a significant effect on plant height at
different samples of growth n combined analysis of 1993 and 1994

Seasons.

At 75 days from planting, the tallest plant was 97.66 cm
produced from late sowing when applied 144 kg N/ ha. However, the
shortest plant was 5593 cm obtained from early sowing without

applied nitrogen.

On the other hand, at 90 and 105 days from planting the plant
heights were 109.50 and | 15.87 cm, respectively, produced from early
sowing with the application of 144 kg N/ ha. while the mmimum ones
were 8227 and 86.40 cm, at 90 and 105 days from sowing,
respectively, obtaining from sowing at June, 15 th without application

of nitrogen fertilization.

It could be concluded that sowing of rice at mid- May with

increasing N level up to 144 kg N/ ha gave the tallest plant of rice.
A- 2- Number of tillers/ m2:

Number of tillerss m2 was significantly affected by the
interaction between sowing date and N level at the three growth

periods in combined analysis over two growing seasons (Table 4).
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The maximum numbers of tillers/ m2 were $85.33, 868.87 and
853 62 at 75, 90, and 105 days from planting, respectively, found
from sowing at early date with received 144 Kg N/ ha. On the other
hand, the minimum ones were 567.33, 497.42 and 452, respectively,
obtained from sowing at late date with the control treatment

(zero N).

It could be concluded that early sowing at mid- May with
increasing N level up to 144 kg N/ ha gave the maximum number of

tillers/ m2 at different growth periods of rice plants.
A- 3- Leaf area index:

Data in Table (4) indicated that there were significant differences
in leaf area index by the interaction between sowing date and N level at
the three samples of growth m combined analysis of 1993 and 1994

S€asons.

Leaf area index was increased by increasing N level when rice
planted at May, 15. The highest leaf area index were 8.69, 8.75 and
4.45 at 75, 90 and 105 days from planting, respectively, produced from
sowing at mid- May with application of 144 kg N/ ha, whereas the late
sowing without nitrogen fertilizer gave the lowest values (2.66, 1.66

and 0.54 at different growth period, respectively).

It was clearly noticed that, leaf area index gave the same trend of
plant height and number of tillers/ m2 as affected by the interaction

between sowing dates and N- levels.
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A- 4- Heading date:

A significant effect of the interaction between sowing date and N
level on number of days to 50 % heading was observed in combined
analysis as shown in Table (4).

The late sowing with different N levels gave earlier plants
compared to early sowing with the same levels of nitrogen fertilizer.
The maximum number of days to 50 % heading was 96.79 days,
obtained from sowmg at May 15 th with increasing N level up to
144 kg N/ ha, while the maximum one was 19 21 days, produced from
sowing at June 15 th without nitrogen fertilizer. Number of days to
heading was drastically minimized in the late sowing of rice. Thus,
the plants turned quickly to flowering irrespective of their size.

It could be concluded that early sowing on May 15 th with 144

kg N/ ha gave the greatest growth of rice.
B- Interaction effect between sowing dates and cultivars:
B- 1- Plant height:

Table (5) showed that the interaction between sowing dates and
cultivars was significant oD plant height at 75 and 90 days from

planting.

It was clear that Giza 171 cultivar with sowing at 15 th of June
gave the tallest plants (102.80 cm) at 75 days from planting. However,
the shortest plant of rice was 65.99 cm, produced from Giza 177
cultivar when sown at of May 15 th  On the other hand, the highest
plant height was 110.33 cm, obtained from Giza 171 cultivar when

sown on May 15 th_whereas the lowest one was 82.92 cm, produced
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from Giza 176 planted on late date of sowing in the second sample (at
90 days from sowing). However, the differences between Giza 170
and Giza 177 cultivar which planted at June, 1 8¢ and June 15 1 were

not significant in plant height at 75 and 90 days from planting.

These results are in harmony with those obtained by Wade and
Johnston (1975) and Badawy (1982) who found that the plants of most
cultivars were tallest from May seedlings and shorted from June

seedimgs.
B- 2- Number of tillers/ m2;

Number of tillers’ m2 as influenced by the interaction between
sowing dates and rice cultivars at 75 and 105 days from planting was
significant in the combined analysis of the two growing seasons

(Table 5).

It was clear that, Giza 176 cultivar at early sowing gave the
maximum number of tillers/ m?2 which equal 813.33 and 728.21 at 75
and 105 days from planting, respectively. Also, at any of the tested
date of sowing either Giza 171 or Giza 177 cultivars were inferior to

Giza 176 cultivar on number of tillers/ m2 at different growth period.

It could be concluded that Giza 176 cultivar had markedly
decreased in number of tillers/ m2 due to the delay in sowing date.

Similar trend was found by Badawy (1982).
B- 3- Leaf area index:

Results in Table (5) indicated that the interaction between
sowing dates and rice cultivars had a significant effect on leat area

index at different growth period.
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The highest leaf area indices were 7.51, 6.94 and 4 .80, obtained
from sowing at carly date (May 15 th ) with Giza 176 cultivar in the
three tested samples (at 75, 90 and 105 days from sowing),
respectively, whereas the lowest L.A.I were 4.47,1.57 and 0.70 in the
same previously mentioned samples respectively, when Giza 177
broadcasted at the late date of sowing (June 15 thy. Also, Giza 176
cultivar was superior in leaf area index compared to the other cultivars
at all sowing dates. But the most cultivars under study with delay in
sowing date caused a decrease in leaf area index at different growth
period.

B- 4- Heading date:

Data in Table (5) indicated that there were significant differences

in the interaction between sowing dates and rice cultivars on number of

days to 50 % heading.

It is evident that, under early sowing, Giza 171 cultivar was late
in heading time than Giza 176 and Giza 177 cultivars. While, Giza 177
cultivar reached to heading date earlier with delay in date of sowing up
to June 15 7 Also, number of days to 50 % heading was decreased
by any delay in sowing date with the three cultivars of rice under study.
These results are in accordance with those obtained by Badawy (1982)
and El- Hity er al. (1987).

C- Interaction effect between N- levels and cultivars:

C- 1- Plant height:

Plant height at different growth period was significantly affected

by the interaction between N levels and rice cultivars (Table 6).
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The tallest plants were 101.31, 114.94 and 124.87 c¢m, produced
from Giza 171 ecultivar with the application of 144 kg N/ ha at 75, 90
and 105 days from sowing, respectively. Whereas, the shortest plants
were 62.15, 80.12 and 82.05 cm, respectively, produced from Giza 177

cultivar without application of nitrogen fertilizer.

It was observed that Giza 177 cultivar responded more to
nitrogen up to 144 kg N/ ha. Similar results were obtained by
Abdella (1985), Shaalan et al. (1986), Badawi ef al. (1990) and Gorgy
(1995).

C- 2- Number of tillers/ m2:

Results in Table (6) indicated that the interaction between rice
cultivars and nitrogen levels had significant effect on number of tillers/
m2 at 75 days from sowing only. On the other hand, no significant
difference was obtained by the interaction between cultivars and N
levels in number of tillers/ m2 at the first and third samples under

study. Consequently, the data were excluded.

The maximum number of tillers/ m2 was 863.54, obtained from
Giza 176 cultivar when received 144 kg N/ ha at 75 days from planting.
While Giza 171 and Giza 177 cultivars without nitrogen fertilizer
produced the minimum number of tillers/ m2 (55.767 and 570.00,

respectively).

In general, number of tillers/ m?2 of the three tested cultivars was
increased by increasing N level up to 144 kg N/ ha. The same results

were obtained by Abdella (1985).




52

£9°0 010 910 LT0O 90°vC 66°1 $6°1 Il %51 AN
2108 6C'1 00y SO'L LevoL $9°001 LYo L'v8 LL1 BZ1D
08°L6 60t €9 v8'8 (s s6L L8YCI CRAR! 1€°101 1L1 821D 124
L9T6 LEY 609 €98 bS'£98 147201 €T°¢6 £F'€8 9L1 BZID
05°8L 160 6T (4104 L9959 [I'y6 $9°06 §9'6L LL] BZY)
LEYVO 00t ov'y 589 91°96% CCLll ST 601 rLee [FARLZALY) 96
7968 [6°¢ 91°¢ thL 00'v8L r'so s0'16 9L'6L 9L1 21D
69L 050 sl 8L°C 00°0LS c0C8 cros S1'T9 LL1 BZ1D)
05726 £yl 124 00t LYLES <001 66'L6 68°¢L [L] B2l 00
L8388 091 88°C $O°¢ LY0Y9 198 6108 Lso 9L1 BZID
SIEATI) | (BU/BN)S[SA-N
21ep SO1 06 SL SL SOT1 06 SL (sAep) potiad
W /sl
Suipeoy Xapul BaIe JBa] Jo "oN (wo) 14313y jueld sI910BIRY))

‘SUOSE3S 661 PUR €661 JO SIsA[eue
PAUIqUIOD Ul $2IBAIIND 3011 PUB S|9AJ] =N USamleq UOLIEIAIUL 3y AQ Paloajje se arep
3urpeay pue (spowad Yimoid JUSISHIP 18) XopuUl BAIE JBI] ‘yW /SI9[[1 JO Jaquinu “ygiay jueld :(9) d[qe].




53

C- 3- Leaf area index:

Leaf area index was significantly affected by the interaction
between N levels and rice cultivars (Table 6).

The highest leaf area index was obtained from Giza 171 or Giza
176 cultivars with increasing N level up to 144 kg N/ ha at the three
tested samples of growth. Whereas, the lowest L..A.] was obtained

from Giza 177 cultivar without application of nitrogen fertilizer.

It could be concluded that Giza 171 and Giza 176 cultivars

responded more to nitrogen fertilizer up to 144 kg N/ ha.

C- 4- Heading dates:

Data in Table (6) demonstrated that there was a reverse
relationship between N levels and heading time for the three tested
cultivars of rice. Giza 171, Giza 176 and Giza 177 cultivars were
delayed heading time by about 5, 3.8 and 3.2 days, respectively when

N level increased to 144 kg N/ ha as compared with control.

It is noticed that, Giza 171 cultivar fertilized by 144 kg N/ ha
had a significant increased in the number of days to heading. On other
hand, Giza 177 cultivar without application of nitrogen gave the lowest

number of days to heading as compared to the other tested cultivars,

D- Interaction effect between sowing dates, N- levels and

cultivars:

D- 1- Plant height:
Plant height was significantly affected by the interaction between
sowing dates, N- levels and rice cultivars at different growth period in

combined analysis of the two growing seasons as shown in Table (7).
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At 75 days from planting, the tallest plant was 110.56 cm,
obtained from Giza 171 cultivar when fertilized by 144 kg N/ ha and
sown on June 15 th, whereas the shortest plant was 50. 62 cm, obtained
from Giza 177 cultivar when planted in early sowing (May 15 %)

without application of nitrogen fertilizer.

On the other hand, Giza 171 cultivar when sowing at early date
and received 144 kg N/ ha gave the highest plant height at 90 and 105
days from planting (121.37 and 133.04 cm), respectively. While the
lowest plant height was 74.44 and 78.62, respectively, obtained from
Giza 177 cultivar when planted in June, 15 without application of

nitrogen fertilizer.
D- 2- Number of tillers/ m2:

Results in Table (7) indicated that there were significant
differences in the number of tillers/ m2 as influenced by the interaction
between sowing dates, N-levels and rice cultivars at 75 and 105 days

from planting.

However, no significant differences in number of tillers/ m?2 at
90 days from planting as affected by the interaction between the factors

under study.

Giza 176 cultivar fertilized by 144 kg N/ ha, and planted in the
early date gave the maximum number of tillers/ m2 (936 and 896.87 at
75 and 105 days from planting). Whereas, the minimum one was 514,
produced from sowing at late without N fertilizer to Giza 171 at 75

days from planting. On the other hand, no sigmficant difference of the
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interaction between Giza 171 or Giza 177 cultivars when sowing at
late date without N fertilization on number of tillers/ m2 at 105 days

from planting.
D- 3- Leaf area index:

The effect of the interaction between sowing dates, N- levels and
rice cultivars on leaf area index at all growth stages were significant in

combined analysis of 1993 and 1994 seasons as shown in Table (8).

The greatest leaf area index was 9.45 and 10.07, obtained from
sowing at early date with 144 kg N/ ha to Giza 171 cultivar at 75 and
907 days from planting, respectively. Whereas, Giza 176 cultivar with
applied 144 kg N/ ha when sowing at early date gave the maximum leaf
area index (6.18) at 105 days from planting. On the contrary, the
minimum ones were obtained from Giza 177 cultivar when sown at late
date of sowing without nitrogen fertilizer at the three periods of growth.

It could be concluded that either Giza 171 or Giza 176 when
sowing at early date of sowing with increasing N levels up to 144 kg N/

ha gave the greatest LAI of rice.
D- 4- Crop growth rate (CGR):

Figures (1 and 2) showed that the effect of the interaction

between sowing date, N- level and rice cultivar were differed on crop

growth rate (CGR) at 75- 90 and 90- 105 days from sowing in

combined analysis between the two growing seasons.

Figure (1) showed the highest crop growth rate, was obtained
from applying 144 kg N/ ha to Giza 171, Giza 176 and Giza 177
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cultivars when sowing at May 15 2 June, 1 $'and of June 15 14,
respectively. On the contrary, Giza 177 cultivar without nitrogen
fertilizer at any sowing date gave the lowest crop growth rate at 75- 90

days from sowing.

It was evident from Figure (2) that no difference between Giza
171 and Giza 176 cultivars and applied 144 kg N/ ha when early
sowing. As well as crop growth rate at 90- 105 days from sowing gave
the same trend at 75- 90 days from sowing, whereas CGR at 90- 105
days from sowing were lowest as comparing with the first growth
period (75- 90 days). This may be due to excessive vegetative growth
caused by heavy shading followed by competition for light and then
death of the lowers leaves as well as decreased the rate of

photosynthesis as reported by Tanaka (1964).
D- 5- Heading date:

Results in Table (8) revealed that highly significant differences in
heading date as affected by the interaction between sowing dates, N
levels and rice cultivars 1 combined analysis of 1993 and 1994

3€asons.

Giza 177 cultivar without nitrogen at late sowing was the earliest

in heading (74.5). While, Giza 171 cultivar with applied 144 kg N/ ha

when early sowing was the latest one (106 days).

In general, number of days to 50 % heading of rice was
increased by increasing N levels and decreased by delaying sowing

date with the three cultivars under study.
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I1- Yield and yield components:
1- Panicle length:

Panicle length as influenced by date of sowing, N- levels and
rice cultivars in combined analysis of the two growing seasons are

presented in Table (9).
A- Effect of sowing date:

Data recorded in Table (9) show that date of sowing had a

significant eftect m panicle length.

Late sowing at June 15 resulted in shorter panicles compared
with both early sowing in May 15/ thand medium sowing in June
I S Early sowing and medium sowing increased panicle length by
[5.58 and 8.48 9%, respectively over the late sowing. This result may

be due to the less competition for growth elements.

These results agree with those reported by Badawy (1982),
Badawi and Mahrous (1985), Mahrous et al. (1986), Assey et al.
(1992), Abd El- Rahman et al. (1992) and El- Kalla ez al. (1994).

B- Effect of N- level:

Data m Table (9) revealed that panicle length significantly
increased by increasing N- level up to 144 kg N/ ha in combined
analysis of 1993 and 1994 seasons. The application of 96 and 144 kg
N/ ha mcreased panicle length by 13.48 % and 18.83 %, respectively
over the control treatment. This might be due to the favourable effect
of nitrogen on rice plants and this in turn encouraged the growth of rice

plants and subsequently the panicle length.
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The present finding is in agreement with those obtained by Dixit
et al. (1979), El- Keredy et al. (1979), Badawi and Mahrous (1985),
Badwai er al. (1990), El- Kalla et al. (1992), Koriem ef al. (1992) and
Thakur (1993).

C- Varietal differences:

Data indicated clearly that there was a significant difference
among three rice cultivars in panicle length in combined analysis of the
two seasons. Giza 176 cultivar gave the tallest panicle followed by
Giza 171, whereas Giza 177 cultivar had the shortest panicle. This
result might be due to the differences in the genetic constitution of
these varieties. This result is inclosed with that reported by Dixit et al.
(1979), El- Kalla et a/. (1992) and Thakur (1993).

2- Number of filled grains/ panicle:

Number of filled grains/ panicle as affected by sowing dates, N-
levels and rice cultivars in combined analysis of the two growing

seasons are presented in Table (9).

A- Effect of sowing dates:

Number of filled grains/ panicle significantly decreased by delay
in dates of sowing from May 15 ¥ to June 15 th,

The highest number of filled grains/ panicle was 92.56 recorded
at early sowing date (May 15 thy. However, the lowest one was 70.51,
obtained from late sowing at June 15 #1. The higher number of filled
grains/ panicle may be a function of taller panicles and number of

branches panicle at this sowing date.  This result is confirmed with
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those obtained by El- Azizi et al. (1970), Badawy (1982), Badawi and
Mahrous (1985), Mahrous et al. (1986), Assey et al. (1992), Abd El-
Rahman e/ al. (1992) and El- Kalla et al. (1994).

B- Effect of N- level:

It was clear from Table (9) that a highly significant effect of
nitrogen in number of filled grains/ panicle. The application of 96 and
144 kg N/ ha increased number of filled grains/ panicle by 14.22 % and
21.35 %, respectively over without application of nitrogen fertilizer.
These increases might be attributed to favourable effect of nitrogen

fertilizer in panicle length and number of branches/ panicle.

Similar results were obtained by Dixit er al. (1979), Bames
(1979), Barnes (1985), Badawi and Mahrous (1985), Aly ef al. (1986),
El- Kalla er o/ (1990), El-Kallaer al. (1992), Koriem ef al. (1992),
Kreem (1993), Thakur (1993) and Gorgy (1995).

C- Varietal differences:

It was evident that Giza 176 cultivar significantly surpassed Giza
171 and Giza 177 cultivars in number of filled grains/ panicle in
combined date (Table 9). On the other hand, Giza 177 cultivar gave
the lowest number of filled grains/ panicle. In general, the trend of
results are similar to those of heading times and could be attributed to

genotype.

This result is in accordance with those found by Dixiter al.
(1979), Shaalan et al. (1986 b), Badawi er al. (1990), El- Kalla ef a!.
(1990), El- Kassaby er al. (1991), Assey et al. (1992), El- Kalla e al.
(1992), Thakur (1993), El- Kalla et al. (1994) and Gorgy (1995).
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3- Number of unfilled grains/ panicle:

Data in Table (9) illustrated that the effect of sowing dates, N-
levels and rice cultivars on number of unfilled grains/ panicle m

combined analysis of the two growing seasons.
A- Effect of sowing date:

Number of unfilled grains/ panicle was significantly affected by

the different dates of sowing.

It can be noticed that sowing rice in June 15 th gave the highest
number of unfilled grains/ panicle (12.89), whereas the lowest one was

6.1, obtained from sowing at May 15 .

It could be concluded that delaying sowing date of rice from
May 15 7 to June 15 th significantly increased number of unfilled
grains/ panicle. The low temperature through the ripening period may
be the possible reason for such result. Also, number of unfilled grain
was decreased at early sowing may be due to more favourable climatic
conditions, i.e., temperature, day length and long duration of the
vegetative growth period of the early sowing. These results are in fit
with the results obtained by Badawy (1982) and Mahrous et al. (1986).

B- Effect of N- level:

Table (9) shows that number of unfilled grains/ panicle
significantly increased by increasing N- level up to 144 kg N/ ha in

combined data.

The highest number of unfilled grains/ panicle was 10.75,

produced from adding 144 kg N/ ha., whereas the lowest one was
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7.09, obtained from without application of nitrogen fertilizer. In fact,
such increasing m number of sterile grain did not decrease grain yield
because the number of fertile grains/ panicle was significantly higher
than that increasing unfilled grains under N levels up to 144 kg N/ ha.
Similar trend was obtained by Abdella (1985) and Koriem e/ al.
(1992). On the other hand, Mahrous et a/. (1986) showed that nitrogen
levels did not affect the number of unfilled grains may be attributed to
enough native nitrogen and the berseem clover which proceeded the

rice crop.

C- Varietal differences:

Table (9) shows that the differences between rice cultivars were
significant for number of unfilled grains/ panicle in combined analysis

of the two seasons.

It was clear that Giza 176 cultivar gave the highest number of
unfilled grams/ panicle (10.68). While the lowest one was 7.32,
obtained from Giza 177 cultivar. This was expected because Giza 176
cultivar ts characterized by high tillering ability and a relatively high
number of sterile gramns. These results are in harmony with the data
obtained by Infeled and Silveira (1985).

4- 1000- grain weight:

1000- grain weight as affected by sowing dates, N- levels and

rice cultivars in the combined data are listed in Table (9).

A- Effect of sowing date:

Data in Table (9) reveal that significant difference was detected

among the thousand grain weight due to sowing dates. Sowing rice in
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early date produced the greatest 1000- grain weight (26.56 g) followed
by that sown on medium date which gave 25.35 g. Delaying sowing

rice to June g 15 1 ave the lowest one (23.01 g).

These findings are in accordance with Badawy (1982), Shaalan
et al. (1981), Badawi and Mahrous (1985), Mahrous ef al (1986),
Assey el al. (1992), Abd El- Rahman et al. (1992) and El- Kalla ef al.
(1994).

B- Effect of N level:

The results in table (9) indicated that nitrogen levels had a

significant effect on 1000- grain weight in the combined data.

The application of 96 and 144 kg N/ ha increased 1000- grain
weight by 4.01 and 8.47 %, respectively over the check treatment.
Nitrogen application level showed a similar effect as those obtained on
panicle length and number of filled grains/ panicle. The nitrogen
fertilizer increased the amount of photosynthetic acumulation by plants
to which the dry matter content is a reliable index, and this in tum
might account much for the superiority of 1000- grain weight. This
view could be in hne with those found by Aly ef al. (1986), Pandy and
Singh (1987), El- Kalla et a/. (1990) and El- Kalla et al. (1992).

C- Varietal differences:

Data in Table (9) revealed that 1000- grain weight differed
significantly between the three cultivars of rice under study. Giza 177
cultivar produced the heaviest 1000- grain weight (27.26 g), while Giza

[71 cultivar expressed the lowest value (23.47 g). The increase in
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1000- grain weight of Giza 177 cultivar may be due to a decrease in
number of filled grains per panicle. These differences may be due to
the differences in the genetical structure and its interaction with the
environmental conditions. These results are in accordance with those
recorded by Shaalan ef al. (1986 a), Shaalan ef al. (1986b), Badawi ef
al. (1990), El- Kalla ef al. (1990), El- Kassaby et al. (1991), Assey et
al. (1992), El- Kalla e al. (1992), Thakur (1993), El- Kalla ef al.
(1994) and Gorgy (1995).

S- Spikelet formation efficiency:

Data m Table (9) indicated that the effect of sowing dates, N
levels and rice cultivars on spikelet formation efficiency (number of
spikelets/ g N absorbed) in combined analysis of the two growing

S€asons.
A- Effect of sowing dates:

Spikelets formation efficiency was significantly affected by dates
of sowing. Early date of sowing (May 15 ) gave the maximum
number of spikelets/ g N absorbed (2906.78). Whereas, late date
of sowing (June 15 1) gave the minimum value in this aspect

(2588.26).

It could be concluded that nitrogen efficiency was higher on

early sowing of rice than delaying dates of sowing. The increase in
number of spikelets may be due to increase in flag leaf area, crop

growth rate and pamicle length.
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B- Effect of N- level:

Spikelets formation efficiency was significantly affected by
application of nitrogen fertitizer (Table 9). The highest number of
spikelets/ g nitrogen absorbed was 2938.35, obtained when rice
received 96 kg N/ ha. On the other hand, the lowest one was 2438.83,

produced from control (zero nitrogen fertilizer).

The same trend was obtained by Pandy and Singh (1987), Yanni
and Hegazy (1990), Peng and Li (1991), Singh et al. (1991), Upadhyay
and Patel (1992) and Kreem (1993) they found that N use efficiency

was greatest with increasing N fertilizer.
C- Varietal differences:

The results in Table (9) showed a highly significant difference
among the three tested rice cultivars. Giza 176 cultivar significantly
surpassed the other rice cultivars in number of spikelets/ g N absorbed
(2861.40) followed by Giza 171 cultivar (2735.56), while Giza 177
gave the lowest one (2658.39) in combined data. However, no
significant difference between Giza 171 and Giza 177 cultivar in the

above character.

It could be concluded that Giza 176 cultivar was the best in N
use efficiency to produce the highest panicle length, number of
spikelets and number of filled grains. The total quantity of N used by
the rice plant is related to varietal duration. The long duration rice
absorbed more total N but less response to N fertilizer than shorter

duration vaneties (De Datta, 1986).
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Table (9): Some yield compenent characters of rice as affected by

sowing dates, N- levels and rice cultivars in combined analysis
of 1993 and 1994 seasons.

Characters | Panicle | No. of |No. of |1000- No. of
length filled unfilled | grain spikelets/
Treatments (cm) grains/ grains/ weight g N
panicle | panicie (g) absorbed
Sowing dates:
Farly 18.29a |92.50a 6.10 ¢ 26.56 a 2906.78 a
Medium 17.02b | 82.15b 8.64b 2535b | 276031b
Lale 1569¢ | 7051 ¢ 12.89 a 23.01 ¢ 2588.26 ¢
N- Level:
(kg/ ha)
00 [535¢ | 72.78¢ 7.09 ¢ 2397 ¢ 243883 b
96 17.42b | 83.13b 9.75b 24950 2938.35a
144 1824a |8832a |[10.75a 26.00 a 2878.17 a
Cultivars:
Giza 176 18.18a {90.95a 10.68a |24.19b |2861.404a
Giza 171 17.12b | 85.07D 9.60b 2347 ¢ 2735.56 b
Giza 177 1571 c | 69.17 ¢ 732¢ 2726 a 2658.39b
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6- Utilization efficiency:

Utilization efficiency of N fertilizer as influenced by sowing
dates and rice cultivar under different N levels in combined analysis of

1993 and 1994 seasons are illustrated in Figure (3).

It was noticed that utilization efficiency was higher in the first
date than the other two dates of sowing. Early sowing caused longer
duration in rice cultivar and more N absorbance than the other dates of

sowing.

As for N- levels Fig (3) illustrated that the application of 144 kg
N/ ha caused an increase in utilization efficiency while 96 kg N/ ha

gave the least one.

Also, there were highly differences among the three cultivars of
rice. Giza 176 cultivar gave the maximum utilization efficiency
followed by Giza 171 cultivar, while Giza 177 cultivar produced the

minimum one.

Figure (3) showed no difference between 96 and 144 kg N// ha
in utihzation efficiency when rice planted at earlier date (May 15 th ),
while the application of 144 kg N/ ha gave more utilization efficiency

than 96 kg N/ ha in the medium and late date of sowing.

The application of 144 kg N/ ha to Giza 176 cultivar in the first
and second date of sowing gave the highest utilization efficiency, while
the lowest one was obtamned when Giza 177 cultivar fertilized by 96 kg

“urd

N/ ha in the 3 date of sowing.
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Singh et al. (1991), Upadhyay and Patel (1992) concluded that N
use efficiency was greatest with 60 kg N/ ha and 50 kg N/ ha,
respectively.  On the other hand, Jakhro (1986) found that N use
efficiency and utilization efficiency decreased at the rates of 250 kg

N/ ha.
7- Agronomic efficiency:

Figure (4) showed that agronomic efficiency (kg grams/ kg N
applied) as affected by N levels and rice cultivars at different dates of

sowing in the combined analysis over two growing seasons.

Early date of sowing caused an increase in the agronomic
efficiency of nitrogen application fertilizer followed by the medium

date of sowing, whereas the late date of sowing gave the lowest one.

Moreover, the low level of nitrogen (96 kg N/ ha) gave more
agronomic efficiency than the high level of nitrogen (144 kg N/ ha).
Thakur (1991) found that N- use efficiency of 19.0 kg gramn / kg N.

It was clear from Figure (4) that agronomic efficiency was higher
when Giza 176 cultivar received 96 kg N/ ha at ditferent dates of
sowing. The application of 96 kg N/ ha to Giza 176 cultivar on the first
date of sowing gave the maximum agronomic efficiency, while the
minimum one was obtained from the third date with Giza 171 cultivar
when received 144 kg N/ha. The total quantity of N used by the rice
plant is related to varietal duration. The long duration rice absorbed
more total N and less response to nitrogen fertilizer than shorter
duration (De Datta, 1986). Also, Singh and Pillai (1994) found that the
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mean grain yield response to N averaged over different varieties at 30,
60, 90 and 120 kg N/ ha were 22.8, 18.4, 16.8 and 10 kg grain/ kg N,

respectively.

8- Number of panicles/ m2:

Number of panicles/ m2 as affected by sowing dates, N- levels

and rice cultivars in combined data are shown in Table (10).
A- Effect of sowing date:

Table (10) revealed that number of panicles/ m2 was
significantly decreased due to delaying date of sowing. Early sowing at
May 15 !/ h gave the highest number of panicles/ m2 (638.04), whereas
late sowing at June, 15 produced the lowest one (518.71). Planting rice
on early date increased number of panicles/ m2 about 23 % when
compared with the late date of sowing. This might have been the result
of response to photoperiod or temperature. Thus, the late planted rice
face short day length, short growth duration and low temperature
during its late growth and flowering. These results are in harmony with
those obtained by El- Azizi et al. (1970), Pande and Tilak (1970),
Shaalan ef /. (1981), Badawy (1982), Badawi and Mahrous (1985),
Mahrous et al. (1986), El- Hity et al. (1987), Assey et al. (1992), Abd
El- Rahman e/ a/. (1992) and El- Kalla et al. (1994).

B- Effect of N- level:

The data reported in Table (10) show that number of panicles/
m2 was significantly increased by increasing nitrogen fertilizer level up

to 144 kg N/ ha in the combined data.
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Applying 96 and 144 kg N/ ha increased number of panicles/ m2
by 46.16 % and 64.44 %, respectively over the control. This increment
clearly indicated that prominent role of N on vegetative growth,
tillering and fertility in rice. These findings were in accordance with
those obtained by Dixit er al. (1979), Bames (1985), Badawi and
Mahrous (1985), Chandrasekharan and Salem (1985), Abd- El-
Rahman ef al. (1986), Shaalan er al. (1986), Badawi er al. (1990), El-
Kalla er al. (1990), Peng and Li (1991), El- Kalla ef a/. (1992), Kreem
(1993), Thakur (1993) and Gorgy (1995).

C- Varietal differences:

Results in Table (10) showed that number of panicles/ mZ was

significantly affected by the tested rice cultivars in the combined data.

Giza 176 cultivar gave the maximum number of spikes/ m2
(606.85) followed by Giza 171 and Giza 177 cultivars (553.19 and
545.85, respectively) without significant difference between Giza 171
and Giza 177 cultivars. Such differences could be attributed to genetic
effect. The same trend was found by Dixit ef al. (1979), El- Hity et al.
(1987), Badawi ef al. (1990), El- Kalla et al. (1990), El- Kassaby er al.
(1991), Assey et al. (1992), El- Kalla et al. (1992), Thakur (1993), El-
Kalla et al. (1994) and Gorgy (1995).

9- Grain/ straw ratio:

The results in Table (10) indicated that the effect of sowing
dates, N- levels and rice cultivars on grain/ straw ratio in the combined

analysis of 1993 and 1994 seasons.




76

A- Effect of sowing date:

Grain/ straw ratio was highly significantly affected by the
different dates of sowing rice. The highest grain/ straw ratio was 0.71,
produced from early date of sowing. Whereas, the lowest one was
0.36 obtained from late date of sowing. Also, early sowing date
increased grain/ straw ratio by 97.22 % as compared when sowing at
late date. This increase in grain/ straw ratio may be due to increase
grain yield and decrease straw yield by early sowing. These results are

in harmony with those obtained by Shaalan ef al. (1981).
B- Effect of N level:

It was clear from Table (10) that the ratio of grain to straw was
significantly increased by increasing N level up to 96 kg N/ ha. On the
other hand, no significant difference between 96 and 144 kg N/ ha on
grain/ straw ratio. The application of 96 kg N/ ha gave the greatest
ratio of grain to straw and increased by 19.15 % over the check
treatment. The same trend was obtained by Abdella (1985) and Aly et
al. (1986).

C- Varietal difference:

Data in Table (10) indicated that there was significant difference
among the three tested rice cultivar in the ratio of grain to straw in
combined data. Giza 176 and Giza 177 cultivar gave the highest grain/
straw ratio. However, both Giza 176 and Giza 177 cultivars produced
similar ratio (0.57). On the other hand, Giza 171 cultivar gave the
lowest ratio (0.44). These results were expected since Giza 176

cultivar produced higher grain yield than the two other cultivars. Also,




77

Giza 177 produced similar ratio may be due to decreased in straw
yield. This result confirmed the previous results of Shaalan eral.

(1981), Adbella (1985) and Shaalan et al. (1986 b).
10- Grain yield (ton)/ ha:

Table (10) showed that grain yield (ton)/ ha as influenced by
sowing dates, N- levels and rice cultivars in the combined analysis of

1993 and 1994 seasons.

A- Effect of sowing date:

Grain yield (ton)/ ha was significantly affected by date of sowing

in the combined data.

The maximum grain yield/ ha was 7.473 ton/ ha produced when
sowing at early date (May 15 thy Whereas, the minimum one was
4.603 ton/ ha, obtained when sowing at late date (June, 15 ). The
increase in grain yield at early sowing by 62.35 % as compared with
the late sowing. The medium sowing also yielded grains more than late
sowing with about 21.77 %. The increase of grain yield in early date
over late sowing may be attributed to the greater number of panicles/
m2, panicle length, number of filled grains/ panicle, 1000- grain weight,
utilization efficiency, agronomic efficiency and the ratio of grain to

straw.

These results are in harmony with those obtained by Singh e/ a/.
(1969), El- Azizi et al. (1970), Singh and Paliwal (1980), Shaalan er af
(1981), Badawy (1982), Badawi and Mahrous (1985). Mahrous et al.
(1986), El- Hity ¢r al. (1987), Lee et al. (1991), Assey et al. (1992),
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Abd El- Rahman eral (1992), El- Kalla et al. (1994) and Singh ef al.
(1995).

B- Effect of N level:

It was evident that grain yield/ ha was significantly increased by
mcreasing nitrogen fertilizer levels up to 144 kg N/ ha in the combined
data (Table 10).

The application of 96 and 144 kg N/ ha increased grain yield/ ha
by 63.03 % and 82.75 % over the control treatment, respectively.

It could be concluded that the results of grain yield as affected
by N levels are similar to those of number of panicles/ m2, panicle
length, number of filled grains/ panicle, 1000- grain weight and grain /

straw ratio.

These results are in agreement with those obtained by Gaffer and
Chand (1978), Dixit er al. (1979), Dixit and Singh (1980), Patil er al.
(1980), Singh and Paliwal (1980), Martin ef a/. (1982), Barnes (1985),
Badawi and Mahrous (1985), Chandrasekharan and Salem (1985), Aly
et al. (1986), Shaalan ¢r al. (1986b), Gill and Shahi (1987), Badawi e/
al. (1990), El- Kalla et al. (1990), Singh et al. (1991), El- Kalla et al.
(1992), Koriem et al. (1992), Thakur (1993) and Singh and Pillai
(1994).

C- Varietal difference:

Table (10) revealed that Giza 176 cultivar surpassed significantly
the other two rice cultivars in grain yield/ ha in the combined data.

Whereas, Giza 177 cultivar was the worst inferior cultivar among the
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other tested cultivars. The superiority of Giza 176 cultivar in grain
yield/ ha may be due to the increase in number of panicles/ m2, grain/
straw ratio, panicle length, spikelets formation, number of filled grains/
panicle, utilization efficiency and agronomic efficiency. These results
are in accordance with those obtained by Kumbhar and Sonar (1978),
Dixit et al. (1979), Patel et al. (1980), Shaalan er al. (1981),
Chebataroff er al. (1984), Das Gupta and Awoderu (1986), Shaalan et
al. (1986 a), El- Hity et al. (1987), Badawi ef al. (1990), El- Kalla ef
al. (1990), Assey et al. (1992), El- Kalla ef al. (1992) and El- Kalla et
al. (1994).

11- Straw yield (ton)/ ha:

Data in Table (10) illustrated that the effect of sowing dates, N-
levels and rice cultivars on straw yield (ton) ha in the combined

analysis of the two growing seasons.
A- Effect of sowing date:

Results in Table (10) emphasize that sowing dates had a
significant effect on straw yield/ ha in the combined data. Delaying
sowing date from May, 15 to June, 1 or June, 15 significantly increased

straw yield/ ha by 4.08 % and 21.98 %, respectively.

These results are not in agreement with those obtained by Abd
El- Rahman eral. (1992) who reported that the earlier the seeding

( May 1 %7) the superior the straw yield under salt affected soil.
B- Effect of N level:

Straw yield/ ha was significantly increased by increasing N level

up to 144 kg N/ ha in the combined data.
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Table (10): Number of panicles/ m2, grain/ straw ratio, grain and
straw yields ton/ ha as affected by sowing dates, N- levels and
rice cultivars in combined analysis of 1993 and 1994 seasons.

Characters | No.  of | Grain/ Grain Straw
panicles/ straw ratio | yield yield
Treatments m?2 (ton)/ ha | (ton)/ ha
Sowing datcs:
Early 638.04 a 0.71 a 7.473 a 10.672 ¢
Medium 549.11 b 0.52b 5605b | 11.108Db
Late 51871 ¢ .36 ¢ 4.603 ¢ 13.018 a
N- Level:
{kg/ ha)
00 41546 ¢ 0.47b 3.966 c 9.077
96 607.22b (.56 a 6.466b | 12.078b
144 683.18 a (.56 a 7248a 113.643a
Cultivars:
Giza 176 606.85 a 0.57 a 6.552a |11524b
Giza 171 553.19b 0.44b 5.745b | 13.862a
Giza 177 545.85b 0.57 a 5.383 ¢ 9412 ¢
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The maximum straw yield/ ha was 13.643 ton, produced from
application of nitrogen fertilizer at 144 kg N/ ha, whereas the minimum
one was 9.077 ton/ ha, obtained from without application of mitrogen

fertilizer.

The application of 96 and 144 kg N/ ha increased straw yield/ ha
by 33.06 % and 50.30 % over the control treatment, respectively. The
increase in straw yield could be attributed to increase in plant height,

number of tillers/ m2 leaf area index and crop growth rate.

These results are in accordance with those found by Gaffer and
Chand (1978), Patil et al. (1980), El- Kalla et al. (1990), Koriem et al.
(1992) and Thakur (1993).

C- Varietal difference:

The results in Table (10) showed that there was a significant
difference between the three cultivars of rice in straw yield/ ha. Giza
171 cultivar gave the greatest straw yield/ ha (13.862 ton), followed by
Giza 176 cultivar (11.524 ton). However, Giza 177 cuitivar had the
lowest straw yield/ ha (9.412 ton). The superiority of Giza 171 cultivar
might be attributed to tallest plants, higher number of tillers/ m2, leaf
area index and crop growth rate. These results are confirmed with

those obtained by Assey et al. (1992).
Interaction effects:
A- Interaction effect between sowing dates and N- levels:

The results in Table (11) revealed that the effect of the

interaction between sowing dates and N levels was significant on
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panicle length, number of unfilled grains/ panicle, number of panicles/
m2 and grain yield ton/ ha in the combined analysis of 1993 and 1994
seasons. Whereas, number of filled grains/ panicle, 1000- grain weight,
grain/ straw ratio, spikelets formation efficiency and straw yield/ ha
were not significant by the interaction between the two factors,

consequently the data were excluded.
A- 1. Panicle length:

The highest panicle length was 19.75, obtained from sowing at
early (Mayl5 th y which received 144 kg N/ ha. However, the lowest
one was 14.08 cm, produced from late sowing without application of

nitrogen fertilizer.

it could be concluded that early sowing with increasing N level

up to 144 kg N/ ha gave the highest panicle length.
A- 2. Number of unfilled grains/ panicle:

Data in Table (11) showed that number of unfilled grains/
panicle was highly significantly affected by the interaction between

sowing dates and N- levels.

The maximum number of unfilled grains/ panicle was 15.46,
obtained from the late sowing date with applied nitrogen fertilizer at
144 kg N/ ha. Whereas, early sowing without nitrogen fertilizer gave
the minimum number of unfilled grains/ panicle (4.67). Also, early date |
of sowing under different levels of nitrogen gave the lowest number of

unfilled grains/ panicle.
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Table (11): Some yield components characters and grain yield/ ha. as
affected by the interaction between sowing dates and N- levels

in combined analysis of 1993 and 1994 seasons.

Panicle |No. of |No. of | Grain
Characters length unfilled | panicle/ yield
(cm) grains/ m 2 (ton)/ ha
panicle
Sowing date: | N- level:
(kg/ ha)
00 16.26 4.67 415.46 5.006
Early 96 18.86 6.2 679.96 8.134
144 16.75 6.96 818.71 9.279
00 15.70 7.42 425.50 3.726
Medium 96 17.18 8.83 586.00 6.264
144 18.19 9.83 635.83 6.824
00 14.08 9.21 405.42 3.167
Late 96 16.22 14.00 555.71 5.000
144 16.78 15.46 595.00 5.643
L.S.Dat 5% 0.31 0.74 18.81 0.269
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A- 3. Number of panicles/ m2:

Early date at May 15 th with adding 144 kg N/ ha was the
highest and significant number of panicles/ mZ2. While, the lowest
numbers was 405.42, produced from late date at of June 15 7 without

application of nitrogen fertilizer in the combined data.

It could be concluded that early date of sowing rice with
increasing N level up to 144 kg N/ ha gave the greatest number of

panicles/ mZ.
A- 4. Grain yield (ton)/ ha:

The result in Table (11) indicated that there was highly
significant difference grain yield (ton)/ ha due to the interaction
between sowing dates and N- levels in the combined data. The greatest
grain yield/ ha was 9.279 ton, produced from early sowing with the
application of 144 kg N/ ha. Whereas, the minimum grain yield (ton)/
ha was 3.167 ton, obtained from sowing at late date with the control

treatment (zero N).

It was clear that early date of sowing with increasing N level up
to 144 kg gave the best results of grain yield and yield component

characters under study.
B- Interaction effect between sowing dates and cultivars:

The results in Table (12) revealed that the interaction between
sowing dates and cultivars had a significant effect for all characters of
yield and its components under study in the combined of the two

growing seasons.
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B- 1. Panicle length:

Rice cultivar Giza 176 gave the tallest panicle (19.71 cm) when
sowing at early date. On the other hand, the shortest panicle was 15.11
cm, produced from Giza 177 cultivar sowing at late date. Whereas, no
significant difference between Giza 171 and Giza 177 cultivars when
delaying sowing at late date. The late planted rice meet short day
length and low temperature during its late growth so, flowering as well

as panicle length.

B- 2. Number of filled grains/ panicle:

The highest number of filled grains/ panicle was 107.54,
obtained from Giza 176 cultivar when sowing at early date. Whereas
the lowest number was 64.12, produced from Giza 177 cultivar when
sowing at late date. Also, Giza 177 at different dates of sowing gave
the minimum number of filled grains/ panicle as compared with the
other rice cultivars. On the other hand, the differences between Giza
171 and Giza 176 cultivars at late date of sowing were not significant

on number of filled grains/ panicle.
B- 3. Number of unfilled grains/ panicle:

Data in Table (12) showed that number of unfilled grains/
panicle was significantly affected by the interaction between sowing
dates and rice cultivars in the combined data. The highest number of
unfilled grains/ panicle was 15.08, obtained from late sowing of Giza
176 cultivar, while the lowest value (5) was produced when Giza 177

cultivar was sown at early date (May 15 ),
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It could be attributed to the restriction of anthesis process and
the decline in the filling of grains as a result to the low temperature in

the late of sowing.
B- 4. 1000- grain weight:

The interaction between sowing dates and rice cultivars gave a
significant effect on 1000- grain weight in the combined data as shown
in Table (12).

Giza 177 cultivar when sowing at early and medium date gave
the highest weight of 1000- grain, whereas Giza 171 cultivar when
grow late had the lowest weight of 1000- grain. The difference
between Giza 171 and Giza 177 cultivar when sowing at early were not

significant on 1000- grain weight.
B- 5. Spikelets formation efficiency:

Spikelets formation efficiency was significantly influenced by the
interaction between sowing dates and rice cultivars (Table 12, and
Figure 5). Giza 176 cultivar was superior in number of spikelets/ g N
absorbed (3179.29 ) compared with the other rice cultivar when
planting at early date. Whereas no significant difference between the
three cultivars when sowing at medium or late date on number of
spikelets/ g N absorbed. Giza 177 cultivar when planting at late date
(June, 15) gave the minimum number (2565.29).

B- 6. Number of panicles/ m2:

The data in Table (12) indicated that the effect of the interaction

between sowing dates and rice cultivars were highly significant on
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number of panicles/ m2  in the combined data. Early sowing to Giza
176 cultivar gave the greatest number of panicles/ m2 (667.67).

Whereas the lowest one was 488, obtained from Giza 171 cultivar
when sowing at late. Similar results were obtained by Badawi and

Mahrous (1985) and Assey et al. (1992).
B- 7. Grain/ straw ratio:

The ratio of grain to straw was significantly affected by the
interaction between sowing dates and rice cultivars in combined
analysis of the two growing seasons (Table 12). The trend of results
for the effect of the interaction between sowing dates and rice cultivars
are similar to those of number of panicles/ _n_lg The highest ratio of
grain to straw was 0.79 produced from early sowing with Giza 176
cultivar. However, the lowest ratio was (.27 obtained from late sowing

with Giza 171 cultivar.
B- 8. Grain yield (ton)/ ha:

The data in Table (12) showed that the interaction between
sowing dates and rice cultivars were significant on grain yield (ton)/ ha
in the combined of 1993 and 1994 seasons. Early date of sowing to
Giza 176 cultivar gave the maximum grain yield/ ha (8.944 ton),
whereas the late date of sowing for Giza 171 cultivar had the munimum
grain yield/ ha (4.246 ton). On the other hand, no significant difference
between Giza 171 and Giza 177 cultivar when sowing at medium date
or between Giza 176 and Giza 177 cultivar when sowing at late date on
grain yield/ ha. This increase may be attributed to increases panicle

length, number of filled grains/ panicle, number of spikelets, number of




89

4,000
MGiza 176
(D1}
BGizat71 | D1 Early date,
- 3,500 :
2 E Giza 171
2
e 3,000 ..................................
w
z
.
£ 2500 NS
K
Qx
Xx
& 2,000
©
2
1,500 HH
1,000 /. 4
0 96 144
Nitrogen fevels kg/ha
4,000
M Giza 176
[AGiza 171 02 :
e 3,500 LRI AT L D2 Medlum date,
2 MaGiza 177
Q
a BO0O e N e
o
z
2
G 25000 HHH -
o T
2 ‘
x j
& 2,000 AdnnE
° !
° \
1,500
1,000 At 7. A
o} 96 144
Nitrogen levels kg/ha
4,000
;Glza 176 03
Giza 171
8 3,500 HEEG T D3 Late date.
3 B Giza 177
Qo
B 3000t e e e
-]
z
o
L
]
X
& 2,000 s
k=
g §
1,500
j snae
1.000 £ £
0 96 144

Nitrogen lavels kg/ha

Figure (5): Eftect of sowing date, N level and rice cultivar on spikelets formation
etficiency in the combined analysis of 1993 and 1994 seasons




90

panicles/ m2 and the ratio of grain to straw. The low yields of these
cultivars in the third date may be due to their sensitivity to temperature
and short day length which adversely influenced their growth. Badawi
and Mahrous (1985), El- Hity et al. (1987) and Assey et al. (1992).

B- 9. Straw yield (ton)/ ha:

Straw yield/ ha was significantly affected by the interaction
between sowing dates and rice cultivars in the combined data (Table
12).  The highest straw yield/ ha was 15.766 ton, obtained when
sowing at June, 15 with Giza 171 cultivar. While the lowest one was
8.508 ton, produced by Giza 177 cultivar when sowing at early date
(May 15 ). This increase may be due to increase in plant height,
number of days to 50 % heading and decrease panicle length and the

ratio of grain to straw when Giza 171 cultivar sowing at late date.

C- Interaction effect between N- levels and cultivars:

The results in Table (13) indicated that panicle length, number
of panicles/ m2, grain/ straw ratio, grain yield/ ha and straw yield were
significantly affected by the interaction between N levels and cultivars
in the combined of the two growing seasons. On the contrary, the
interaction between the two factors was not significant on number of
filled grains/ panicle, number of unfilled grains/ panicle, spikelets
formation efficiency and the ratio of grain to straw, consequently the

data were excluded.
C- 1. Panicle length:

It was clear from Table (13) revealed that the tallest panicle was

19.66 c¢m, produced from adding 144 kg N/ ha to Giza 176 cultivar.
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Whereas the shortest panicle was 14.29 ¢m, obtained from Giza 177
cultivar without application of nitrogen fertilizer. Similar observations
were stated by Shaalan ¢f a/. (1986b) and El- Kalla et al. (1992).

C- 2. Number of panicles/ m2:

There was a significant difference between the interaction
between N levels and rice cultivars on number of panicles/ m2 as
shown in Table (13). Application of nitrogen fertilizer at 144 kg N/ ha
gave the maximum number of panicles/ m2 (717.04), whereas the
minimum number of panicles/ m2 was 401.87 and 403.29, obtained
from Giza 171 and Giza 177 cultivars, respectively without nitrogen
fertilizer.  Simular results were reported by Shaalan ez al. (1986b), El-
Kalla ef al. (1992) and Gorgy (1995).

C- 3. Grain/ straw ratio:

Data in Table (13) showed that the ratio of grain to straw was
significantly influenced by the interaction between N levels and rice
cultivars in the combined data. The highest ratio was 0.63, obtained
from adding 96 kg N/ ha to Giza 177 cultivar. On the other hand, no
significant difference between Giza 176 or Giza 177 which received
144 kg N/ ha. Also, the interaction between applied 96 kg N/ ha to
Giza 177 cultivar and the interaction between Giza 176 or Giza 177
cultivar which received 144 kg N/ ha were not significant in grain/straw
ratio, whereas the lowest ratio of grain to straw ratio was 0.41,
produced from without nitrogen fertilizer and Giza 171 cultivar. On the

contrary, Abdella (1985) found that non-significant interaction between
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N levels and cultivars suggested that the cultivars responded similarly

to the nitrogen levels, regarding grain/ straw ratio.
C- 4. Grain yield (ton)/ ha:

The interaction between N levels and rice cultivars had a
significant effect on grain yield/ ha in the combined data are presented
in Table (13). In general, the grain yield of the three rice cultivars was
increased with increasing N levels up to 144 kg N/ ha. Giza 176
cultivar with received 144 kg N/ ha gave the maximum grain yield/ ha
(8.205 ton), whereas Giza 171 cultivar without fertilization of nitrogen

gave the minimum one (3.970 ton).

It could be concluded that Giza 176 cultivar was more

responsive to excessive nitrogen levels up to 144 kg N/ ha.

These results are in accordance with those obtained by Abdella
(1985), Shaalan et al. (1986b), El- Kalla ez al. (1992) and Gorgy
(1995).

C- 5. Straw yields (ton)/ ha:

Straw yield/ ha was significantly increased by increasing N level
up to 144 kg N/ ha with the tested rice cultivars in the combined
analysis of the two seasons. The highest straw yield/ ha was 16.396

ton, obtained from Giza 171 cultivar with received 144 N/ ha.

However, the lowest one was 7.771 ton/ ha, obtained from Giza 177
cultivar with the check treatment. The increase in straw yield due to
increase in plant height, dry matter and decrease the ratio of grain to

straw.
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Table (13): Some yield components characters, grain and straw yields/
ha as affected by the interaction between N- levels and rice
cultivars in combined analysis of 1993 and 1994 seasons.

Panicle | No. of | Grain/ | Grain Straw
Characters length panicle/ | straw yield yield
{cm) m2 ratio (ton)/ ha | (ton)/ ha
N- level: | Cultivars:
(kg/ ha)
Giza 176 | 16.20 441.21 [0.52 4.270 8.703
00 Giza 171 | 15.56 401.87 1041 3.970 10.756
Giza 177 | 14.29 403.29 10.48 3.659 7.771
Giza 176 | 18.68 662.29 |[0.58 7.182 12.157
96 Giza 171 | 17.44 592.87 |0.46 6.294 14.435
Giza 177 | 16.14 566.50 |{0.63 5.923 9.643
Giza 176 | 19.66 717.04 | 0.61 8.205 13.711
144 Giza 171 | 18.37 664.83 |0.44 6.972 16.396
Giza 177 | 16.71 667.67 |0.62 6.568 10.822
L.S.D at 5% 0.30 16.48 | 0.03 0.209 0.466
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D- Interaction between sowing dates, N- levels and cultivars:

Table (14) illustrated that panicle length, grain/ straw ratio, grain
yield/ ha and straw yield/ ha were significantly affected by the inter-
action between sowing dates, N levels and rice cultivars in the
combined data. Whereas, the other characters of yield components
were not significantly affected by the interaction between the three

factors, consequently their data were excluded.

D- 1. Panicle length:

Early sowing at May 15 th to Giza 176 cultivar with applied
144 kg N/ ha gave the tallest panicle (21.51 cm), whereas the shortest
panicle was 13.42 cm, obtained from Giza 177 cultivar when sowing at
late date without application of nitrogen fertilizer. On the other hand,
no significant difference between early sowing with Giza 176 and Giza

171 cultivar when received 96 and 144 kg N/ ha, respectively on

panicle length.

It could be concluded that Giza 176 and Giza 171 cultivar when
early sowing and increasing N level up to 144 kg N/ ha produced tallest

panicle.
D- 2. Grain / straw ratio:

The results in Table (14) indicated that the ratio of grain to straw
was highly significant as affected by the interaction between sowing
dates, N- levels and rice cultivars. The maximum grain/ straw ratio
was (.87, produced from sowing at early (May 15 thy and applied 144
kg N/ ha with Giza 176 cultivar. On the other hand, the minimum
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grain/ straw ratio was 0.26, obtained from sowing at late (June 15 17)
without N for Giza 171 cultivar. However, no significant difference
between different levels of nitrogen for Giza 171 cultivar when late

sowing on the ratio of grain to straw.
D- 3. Grain yield (ton)/ ha:

Giza 176 cultivar when early sowing and received 144 kg N/ ha
surpassed significantly in grain yield/ ha (11.665 ton) as compared with
the other interaction of sowing dates, N levels and rice cultivars (Table
14). Whereas sowing at late date without N fertilizer with the three
tested cultivars gave the minimum grain yield/ ha. Also, no significant
difference between the three cultivars when sowing at medium date of

(June 1 57') without application of nitrogen.
D- 4. Straw yield (ton)/ ha:

A significant effect of the interaction between sowing dates,
N- levels and rice cultivars on straw yield (ton)/ ha was observed
in the combined of the two growing seasons as shown in Table (14).
It was evident that the maximum straw yield / ha was 17.866 ton,
produced from Giza 171 cultivar when sowing at late date and
applied 144 kg N/ ha. Whereas the minimum one was 7.033 ton/ ha,
obtained from Giza 177 cultivar when sowing at early date without
application of mitrogen fertilizer. On the other hand, the interaction
between Giza 176 and Giza 177 cultivars when sowing at early
or medium without N fertilizer on straw yield/ ha were not

significant.
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I11- Chemical and technological properties:
1- N- uptake in grains:

The effect of sowing date, N- level and rice cultivar on N uptake
in grains in combined analysis of the two growing seasons are shown in

Table (15).
A- Effect of sowing date:

N- uptake in rice grains was significantly decreased by delaying
in date of sowing. Early sowing at May, 15 gave the highest uptake in
grains (75.99 kg), whereas the lowest one was 53.10 kg produced from
sowing at late (June, 15). Early sowing and medium sowing increased
N- uptake in gramn by 43.11 % and 14.97 %, respectively over the late
sowing. These results may be due to increasing grain yield of rice

when sown at early date.

B- Effect of N level:

Data in Table (15) revealed that N- uptake in grains tended to
increase significantly as N levels increase. The application of 96 and
144 kg N/ ha increased N uptake in grain by 75.19 5 and 118.84 %,
respectively over the control treatment. The increase in N- uptake of
rice grains may be due to the increase in available- N- around root
zone and the accumulation of N in the sheath, leaves and stems at
(P1). These results are in agreement with the results reported by
Bames (1985), Dubey and Bisen (1989), Singh et al. (1991), they
found that N content and uptake in rice grains were increased with N

application.
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C- Vareital differences:

Giza 176 cultivar surpassed significantly the other tested
cultivars in N uptake in rice grain in the combined data (Table 15). On
the other hand, no significant difference between Giza 171 and Giza
177 cultivars in N uptake in rice grains. The lowest uptake of nitrogen
in grains was 60.76 kg N/ ha, obtained from Giza 177 cultivar. The
superiority of Giza 171 cultivar in N uptake might be attributed to
increase in grain yield. Rico and De Datta (1982) stated that later
maturing cultivars had higher soil N uptake than the early or medium

maturing cultivars.
2- "N uptake in straw:

Table (15) illustrated that N uptake in straw as affected by
sowing dates, N- levels and rice cultivars in the combined analysis of
1993 and 1994 seasons.

A- Effect of sowing dates:

N- uptake in straw was significantly affected by sowing date
treatments in the combined data as shown in Table (15). Late sowing
on June 15 " gave the maximum N uptake in straw (73.16 kg),
whereas early sowing at May 15 # produced the minimum one (36.45
kg). The increase in N- uptake in straw may be due to increase m
straw yield by delaymg in date of sowing, Tanaka (1964) reported that
nutrient uptake by the plant was controlled by 3 factors (i) nutrient
availability in the soil, (i1) nutnent absorbing power of the roots at

various growth stages, and (i) the rate of increase in dry weight.
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B- Effect of N levels:

Data in Table (15) indicated that N- uptake in straw of rice was
significantly increased by increasing N level up to 144 kg N/ ha in the
combined data. The application of 96 and 144 kg N/ ha increased N-
uptake in straw by 78.83 and 127.63 %, respectively over the check
treatment. The increase N uptake in straw may be due to the increase
in straw yield and N content in straw by increasing N levels. Similar

trend was obtained by Barnes (1985) and Singh ef al. (1991).
C- Varietal differences:

Data in Table (15) revealed that N- uptake in straw was
significantly influenced by rice cultivars under study in the combined
data. Giza 171 cultivar surpassed the other tested cultivars on N uptake
in straw, followed by Giza 176 cultivar. Whereas, the lowest N uptake
in straw was obtained from Giza 177 cultivar. Such superiority in Giza
176 cultivars in N uptake in straw may be due to the fact that Giza 176
cultivar has more straw yield than the other tested cultivars. Patmaik
and Nanda (1969) found that the process of absorption of different
nutrients in relation to growth of 4 rice varieties has been worked out
from the data on dry weight and nutrient content. Also, Dubey and
Bisen (1989) indicated that N content in the straw was highest in cv.
Kranti (0.375 %).

3- Protein content:

The effect of sowing dates, N- levels and rice cultivars on
protein content in rice grains in combined analysis of the two growing

seasons are presented in Table (15).
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A- Effect of sowing dates:

Protein content in rice grains was significantly increased by

delaying date of sowing up to June 15 th (Table 15).

Sowing rice on June 15 # produced the higher protein content in
grains (6.76 %). However, sowing rice on May 15 1 produced the
lower protein content (6.01 %). It could be concluded that sowing rice
at late date (June 15 #7) is more preferable for producing high content
of protein in grains. These results may be due to the effect of suitable
temperature degrees during the grain filling stage which increasing N
content in grains. These results are in harmony with those obtained by
Nada et al. (1977) who found that the grain protein content was

maximum with July sowing.

B- Effect of N- level:

The results in Table (15) indicated that the effect of nitrogen
fertilizer level on protein content in rice grains was significant in
combined analysis of the two seasons (1993 and 1994 season). The
maximum protein content was 6.99 %, produced from received 144 kg
N/ ha. Whereas, the minimum one was 5.83 %, obtained from no
nitrogen fertilizer. These results agree with those of El- Kalla ef al.
(1990), Singh et al. (1991), El- Kalla et al. (1992), and Gorgy (1995),
they found that protein content in rice grains increased significantly |

when nitrogen level increased.

C- Varietal differences:

The tested rice cultivars were significantly varied in protein

content in rice grains in the combined data (Table 15). Giza 177
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cultivar surpassed significantly the other rice cultivars in protein
content followed by Giza 171 cultivar. However, Giza 176 cultivar
was significantly inferior in this trait compared with Giza 171 and Giza
176 cultivars.

Such results may be due to the genetical constitutions of the
evaluated cultivars and their interaction with the prevailing
environmental conditions. Similar results were reported by El- Kalla ef
al. (1990), El- Kassaby et al. (1991) and Gorgy (1995).

4- Protein yield (kg)/ ha:

Data in Table (15) illustrated that protein yield/ ha as affected by
sowing dates, N- levels and rice cultivars in the combined analysis of
1993 and 1994 seasons.

A- Effect of sowing dates:

Protein yield/ ha was significantly affected by the tested sowing
dates (Table 15). The effect of sowing dates on protein yield was
similar to that obtained on grain yield/ ha (Table 13).

It was clear that early sowing date at May 15 th produced the
highest protein yield/ ha which equal 452.28 kg/ ha, whereas the lowest
one was 314.56 kg/ ha, obtained from sowing at late date (June, 15).
The increase protein yield/ ha may be due to the increase in grain yield .

by sowing rice plants at early date.
B- Effect of N levels:

Table (15) showed that protein yield/ ha was significantly

increased by increasing N level up to 144 kg/ ha in the combined data.
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Table (15): N- uptake in grains and straw, crude protein % and
protein yield kg/ ha. as affected by sowing dates, N- levels and
rice cultivars in combined analysis of 1993 and 1994 seasons.

Characters | N- uptake | N- uptake in | Crude Protein
in grains straw protein % | yield
Treatments kg/ ha
Sowing dates:
Early 75.99 a 3645¢ 6.01c 452.28 a
Medium 61.05b 51.84b 637b 362.05Db
Late 53.10 ¢ 73.16 a 6.76 a 314.56 ¢
(kg/ ha)
00 3849 ¢ 31.88¢ 583 ¢ 229.07 ¢
96 67.43 b 57.01b 6.32b 40151 b
144 84.23 a 72.57 a 6.99 a 498.32 a
Cultivars:
Giza 176 67.99 a 5440b 6.21c 40498 a
Giza 171 61.40 b 59.95a 6.38b 36595b
Giza 177 60.76 b 47.11c¢ 6.54 a 357.97b
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The application of 96 and 144 kg N/ ha increased protein yield/ ha by
7528 % and 117.54 %, respectively over the control treatment. This
increase may be due to increases in protein content and grain yield/ ha
as affected by increasing N- level. The same trend was obtained by El-
Kalla et al. (1990), Singh ef al. (1991), El-Kalla et al. (1992) and
Gorgy (1995).

C- Varietal differences:

Data presented in Table (15) indicated that there were significant
differences among the tested rice cultivar in protein yield/ ha in the
combined analysis of the two growing seasons. Giza 176 cultivar gave
the maximum protein yield/ ha (404.98 kg/ ha), whereas the minimum
one was 357.77 kg/ ha, produced from Giza 177 cultivar. On the other
hand, no significant difference between Giza 171 and Giza 177
cultivars of rice in protein yield/ ha. The superiority of Giza 176
cultivar in protein yield may be due to the fact that Giza 176 cultivar is

more grain yield than the other cultivars of rice under study.
5- Hulling percentage:

Hulling percentage as influenced by sowing dates, N- levels and
rice cultivars in the combined analysis of 1993 and 1994 seasons are
listed in Table (16).

A- Effect of sowing dates:

Table (16) show that hulling percentage was significantly
affected by different dates of sowing in the combined data. Medium

sowing (June | 5! ) gave the highest hulling percentage followed by
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early sowing on May 15 th while late sowing on June 15 th pave the

lowest one which equal 81.09, 80.70 and 80.33 %, respectively.

Badawy (1982) found that early sowing on April 23 th gave the
highest hulling recovery percentage followed by late sowing of June 5.
On the other side, Singh et al. (1995) indicated that the maximum
hulling percentage (76.5 %) was recorded at Aug 4 th_planting.

B- Effect of N levels:

Data recorded in Table (16) indicate that N- levels had a
significant effect on hulling percentage in the combined data. The
highest percentage of hulling was obtained from applied 96 kg N/ ha.
Whereas no significant difference between 96 and 144 kg N/ ha on
hulling percentage. The lowest one was produced from no application

of nitrogen fertilizer.

The same trend was obtained by Gorgy (1995) who found that
hulling recovery percentage tended to increase significantly as N level

increase up to 65 kg/ fed.
C- Varietal differences:

Data in Table (16) revealed highly significant differences existed
among the tested rice cultivars for hulling percentage in the combined
data. Giza 177 cultivar surpassed significantly the other cultivars of
rice in hulling percentage. On the contrary, Giza 176 cultivar was
significantly inferior in the above character. This fact could be
attributed to genetic effect. Gorgy (1995) found that Giza 176 cultivar
gave the highest hulling recovery percentage followed by Giza 175 and
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[R 28. These variations in hullimg percentage may be due to the

differences between the hull weight of the three rice cultivars.
6- Milling recovery percentage:

Results in Table (16) showed that the effect of sowing dates, N-
levels and rice cultivars on milling recovery percentage in the combined

analysis of the two growing seasons.
A- Effect of sowing dates:

It is obvious that milling recovery percentage was significantly
affected by sowing dates (Table 16). The highest milling recovery
percentage was 73.82 %, produced from sowing rice at medium date.
Whereas, the lowest one was 72.25 %, obtained from sowing rice at
latest date. The trend of the results are similar to those of hulling

recovery percentage.

It could be concluded that the second date is better than the other
two sowing dates in reducing the breakage percentage. Badawy (1982)
and Assey ef al. (1992) indicated that milling out put was higher when
sown on 25- 30 April may be due to delaying date of sowing after April
increased unhulling grains and the filling of grains was not complete

rose up.
B- Effect of N- levels:

Milling percentage of rice was not significantly affected by
increasing level of nitrogen fertilizer from zero to 144 kg N/ ha in the

combined data (Table 16). Milling percentage of rice was decreased
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by increasing N level up to 144 kg N/ ha. The same trend was
obtained by Dilday (1988) who found that N application reduced the
percentage of whole grains after milling. On the contrary, Aly (1986)
and Gorgy (1995), they found that a linear significant increase in
milling recovery percentage due to the increase of N rates up to 150 kg

N/ ha and 65 kg N/ feddan, respectively.
C- Varietal differences:

Data in Table (16) revealed that Giza 177 cultivar gave the
highest significant effect in milling percentage as compared with the
other tested cultivars in the combined data. Whereas, no significant
difference between Giza 171 and Giza 176 cultivars in the above
character.  The trend of results are similar to those of hulling recovery
percentage. Gorgy (1995) showed that Giza 176 cultivar gave the
highest milling percentage followed by Giza 175 and IR 28, Also,
Assey el al. (1992) showed that no significant differences between

Giza 171 and IR 28 cultivars concerning milling out put percentage.

7- Head rice percentage:

The data in Table (16) illustrated that head rice percentage as
affected by dates of sowing, N- levels and rice cultivars in the

combined analysis of 1993 and 1994 seasons.
A- Effect of sowing date:

The results in Table (16) revealed that significant differences
were detected among head rice percentage due to sowing dates. Rice

sowing on June 1 ¥ produced the higher means of head rice percentage
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(68.32 %) foliowed that sown on May 15 th and June 15 " (67.56
and 67.52 %, respectively). However, no significant ditferences were
obtained between sowing at early or late date on head rice percentage.
The trend of results is similar to those of hulling and milling
percentage. These results are in harmony with those obtained by

Badawy (1982) and Singh ef al. (19953).

B- Effect of N- levels:

It is clear that, head rice percentage was significantly increased
by increasing N level up to 144 kg N/ ha in the combined data (Table
16). The highest percentage of head rice was 68.28 % obtamed from
applied 144 kg N/ ha. Whereas, no significant differences were
detected between adding 96 kg N/ ha and without application on head
rice percentage. These results may be due to the increase of protein
content which increases by increasing N level and causes the increase
of rice grain hardness. These results agree with those of Gorgy (1995)
found that head rice percentage tended to increase significantly with

increasing N level.
C- Varietal differences:

Table (16) indicate that the differences between the three tested
cultivars on head rice percentage was significant in the combined data.
Giza 177 cultivar surpassed significantly Giza 171 and Giza 176
cultivars.  Whereas, no significant difference was obtained between
Giza 171 and Giza 176 cultivars in head rice percentage. The trend of
results are similar to those of hulling and milling percentages and such

differences could be attributed to genetic make up. Gorgy (1995)
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indicated that Giza 176 cultivar gave the highest head rice percentage,
followed by Giza 175cultivar, where IR 28 cultivar gave the lowest

one.
8- Amylose percentage:

The effect of sowing dates, N- levels and rice cultivars on
amylose percentage in the combined analysis of 1993 and 1994 seasons

are presented in Table (16).
A- Effect of sowing dates:

Amylose percentage was significantly affected by different dates
of rice sowing in the combined data. Late date of sowing gave the
maximum amylosé content, but early date had the minimum one. On
the other side, no significant difference was obtained between early

date and medium date as well as medium date and late date.

It could be concluded that early and medium date of sowing
produced low amylose, whereas late date of sowing gave intermediate
amylose content due to amylose content behave in opposite way from
protein percentage. Similar results were obtained by Nanda et al.

(1977) and Badawy (1982).

B- Effect of N-level:

Amylose content did not significantly affected by increasing N
level up to 144 kg N/ ha in the combined data. It might be due to the
genetic factors. These results are in agreement with the results

obtained by Kaul and Raglaaviah (1975).
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Table (16): Some technologica I traits of rice as affected by sowing
date, N- level and rice cultivar in combined analysis of 1993 and
1994 seasons.

Characters | Hulling | Milled Head rice | Amylose | G.C. mm
Treatments Yo rice %o % %
Sowing dates:
Larly 80.70b | 73.21b {67.56D 19.60b |92.75a
Medium 81.09a |73.82a |68.32a 19.97 a 90.28 a
[Late 80.33¢ [7225¢ |67.52b |20.50a |[91.67a
N- Level:
(kg/ ha)
00 80.44b |7320a |[67.39b 19.86 a 91.89a
96 80.85a |73.05a [67.72b |20.27a 91.38a
144 80.83a |73.02a |68.28a 1993 a 91.43 a
Cultivars:
Giza 176 80.13c [7230b {67.40b 19.68 a 91.73 a
Giza 171 80.56b |72.72b [6791a |20.16a Gl1.26a
Giza 177 81.42a |7425a |68.09a [20.23a 91.71 a
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A- 1. N- uptake in grains:

It is evident from table (17) that early sowing on May 15 th with
applied 144 kg N/ ha produced the greatest N uptake in rice grains
(102.78 kg). Whereas the lowest one was 32.97 kg, obtained from
sowing at late date without application of nitrogen fertilizer. This
increase in N-uptake in grains may be due to increases grain yield by

sowing at early with increasing N level up to 144 kg N/ ha.

In general, N-uptake in grains was higher by increasing N level
up to 144 kg N/ ha with early sowing as compared with the other dates

of sowing.
A- 2. N-uptake in straw:

Table (17) showed that N-uptake in straw took the opposite way
from N uptake in grains. The N-uptake in straw was significantly
increased by increasing N level up to 144 kg N/ ha with delay sowing
date. The maximum N-uptake in straw was 92.26 kg, produced from
jate date of sowing at June 15 t# with received 144 kg N/ ha, while the
minimum one was 20.68 kg, obtained from early date of sowing (May

15 1) without application of nitrogen fertilizer.
A- 3. Protein percentage:

In general, protein percentage was significantly increased by
increasing N levels in different dates of sowing, The highest protein
content in rice grains was 7.31% produced from sowing at June, 15
with applied 144 kg N/ ha Whereas the lowest one 5.55%, obtained

from sowing at May, 15 th without application of nitrogen.
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Table (17): N- uptake in grain and straw, protein content, protein yield/
ha, head rice % and Gel consistency as affected by the interaction
between sowing dates and N- levels in combined analysis of
1993 and 1994 seasons.

| N- N- Crude | Protein
Characters uptake | uptake | protein yield H.R G.C
in in % kg/ ha
grains | straw
Sowing | N- level;
date; (kg/ ha)
00 46.34 1 20.68 |5.55 276.36 | 66.87 [93.12
Early 96 78.87 136.82 |5.8] 468.40 [67.40 [92.19
144 102.78 |51.86 |6.67 612.09 [ 6842 [92.94
00 36.17 13041 |5.78 215.14 [67.53 |90.3]
Medium | 96 66.29 |56.52 |[6.34 397.18 | 68.47 |91.87
144 80.70 |68.59 |[6.98 473.83 [ 68.95 |88.65
00 3297 {4454 |6.18 195.69 167.77 |92.23
Late |96 5713|7769 |6.79 33894 167.30 |90.08
144 69.20 19226 |7.31 409.04 167.48 |92.71
L.S.D at 5% 3.18 2.59 0.19 24.06 | 0.76 2.2]
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It could be concluded that sowing rice at June 1 5 with applied

96 kg N/ ha gave the best economic of head rice percentage.
A- 6. Gel consistency (G.C.):

The results in Table (17) indicated that G.C was significantly
decreased by increasing N levels and delay in sowing date. The
maximum test of G.C was 93 12 mm, obtained from early sowing
without N application. Whereas the minimum G.C was 88.65 mm,
produced from sowing at medium with received 144 kg N/ ha. On the
contrary, no significant difference between carly sowing or late sowing

with different levels of nitrogen fertilizer in gel consistency test.

It could be concluded that early sowing with unfertilized plants

gave the highest gel consistency.
B- Interaction effect between sowing dates and cultivars:

The interaction between sowing dates and tested rice cultivars
had a significant effect on all characters studied of chemical and
technological properties (Table 18) except amylose content in
combined analysis of 1993 and 1994 seasons. Amylose content was
not significantly affected by the interaction between the two factors,

consequently, the data were excluded.
B- 1. N-uptake in grains:

Table (18) show that Giza 176 cultivar when sown at early date
(May 15 th) significantly surpassed (86.28 kg) the other cultivars under
different dates of sowing in N-uptake in grains. Whereas, Giza 171
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produced from sowing at late date for Giza 171 cultivar. The
supertority of Giza 176 when sowing at early date in protein yield/ ha

may be due to the increase in grain yield/ ha.
B- 5. Hulling percentage:

The results in table (18) illustrated that hulling percentage was
significantly affected by the interaction between sowing dates and rice
cultivars in the combined data. Giza 177 cultivar recorded the highest
hulling (81.66%) when planted at medium date of sowing (June 1 ),
while Giza 176 gave the lowest percentage (79.68%) when sown at late
date of sowing. Moreover, insignificant difference in the interaction
between the two tested varieties (Giza 177 and Giza 171) and the
two dates of sowing (early and medium) was observed in the

hulling %.
B- 6. Milling percentage:

The interaction between sowing dates and rice cultivars gave a
significant effect on the milling percentage in the combined data as
shown in Table ( 18). The highest percentage of milling was 74 .45 %,
obtained from medium dates for Giza 177 cultivar. On the other hand,
the lowest one was 70.76%, produced from sowing at late with Giza
171 cultivar, however, no significant difference was obtained for Giza

177 between the three dates of sowing.
B- 7. Head rice percentage:
The data in Table (18) indicated that head rice percentage was

significant as influenced by the interaction between sowing dates and

rice cultivars in the combned datg.
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It can be noticed that, sowing Giza 171 cultivar at June 1 $¢ gave
the maximum percentage of head rice (69.55%), while Giza 171
cultivar when sowing at June 15 A gave the minimum percentage
(66.45 %),

It could be concluded that medium sowing of Giza 171 cultivar

gave the best head rice percentage.
B- 8. Gel consistency (G.C):

There was a significant difference of gel consistency (G.C) in the
combined analysis due to the interaction between sowing dates and the
tested rice cultivars as shown in Table (18). The highest G.C was 93.5
mm, obtained from early sowing with Giza 171 cultivar. Whereas the
lowest one was 88.46 mm, produced from medium sowing with Giza
171 cultivar. On the other hand, no significant difference between

early sowing or late sowing for the tested rice cultivars in G.C.

C- Interaction effect between N levels and cultivars:

Table (19) tllustrated that N-uptake in grains, N-uptake in straw,
protein percentage, protein yield kg/ ha, hulling percentage and head
rice percentage were significantly affected by the interaction between
N levels and rice cultivars in the combined analysis of 1993 and 1994
seasons. While the other technological properties of rice grains, i.e.
milling percentage, amylose content and G.C were not affected by the

two factors, consequently the data were excluded.
C- 1. N-uptake in grains:

It was clear from Table (19 ) that Giza 176 cultivar with applied
144 kg N/ ha surpassed significantly the other cuitivars with different
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levels of nitrogen fertilizer. However, the lowest values were obtained
from Giza 177 cultivar without application of nitrogen fertilizer. In
general the three rice cultivar responded similarly to nitrogen fertilizer
and gave the highest values for N-uptake at 144 kg N/ ha. On the other
hand, no significant difference between the interaction Giza 171 and
Giza 177 cultivars with different level of mitrogen on N- uptake in

grains.
C- 2. N-uptake in straw:

The results in Table (19) revealed that N-uptake in straw was
significantly mfluenced by the interaction between N-levels and rice
cultivars in the combined data. The maximum N-uptake in straw was
80.41 kg, produced from Giza 171 cultivar with applied 144 kg N/ ha.
Whereas, the minimum one was 29.22 kg, obtained from Giza 176

cultivar without application of nitrogen fertilizer.
C- 3. Protein percentage:

The results obviously indicated that Giza 177 cultivar under 144
kg N/ ha level recorded the highest protein percentage in rice grains
(7.17%).  On the other side, Giza 171 cultivar without N application
gave the lowest one (5.91%). Also, the interaction between Giza 171

and Giza 177 cultivars under 144 kg N/ ha level were not significant |

for protein content in rice grains.
C- 4. Protein yield kg/ ha:

Table (19) show that the three tested cultivars significantly
increased protein yield/ ha with increasing N level up to 144 kg N/ ha
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in combined data. The highest protein yield/ ha was 542.09 kg,
obtained from Giza 176 cultivar with applied 144 kg N/ ha, whereas
the lowest one was 240.09 kg/ ha, produced from Giza 176 cultivar
without application of nitrogen. No significant difference between

Giza 176 and Giza 171 cultivars with zero N in protein yield/ ha.

Also, no significant differences for protein yield/ ha were
recorded for the interaction between both cultivars Giza 171 and Giza
177 under two levels 96 and 144 kg N/ ha.

C- 5. Hulling percentage:

The data in table (19) illustrated that hulling percentage was
significantly affected by the interaction between N levels and rice
cultivars in the combined data. The maximum huiling percentage was
81.49 %, obtained from Giza 177 cultivar without N application.
However, the minimum one was 79.56%, produced from Giza 171
cultivar under zero N level. The data revealed that there were
significant differences between different levels of mitrogen for both

Giza 176 and Giza 177 cultivars in hulling percentage.
C- 6. Head rice percentage:

Head rice percentage was significantly affected by the
interaction between N levels and rice cultivars in the combined data as
shown in Table (19). The highest percentage of head rice was 69.15%,
recorded for Giza 177 cultivar under 144 kg N/ ha level. Whereas, the
lowest one was 66.78%, produced from Giza 171 cultivar without

application of nitrogen fertilizer. On the other hand, no significant
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Table (19): N- uptake in grain and straw, protein %, protein yield/ ha,
hulling % and head rice as affected by the interaction between
N- levels and rice cultivars in combined analysis of 1993 and

1994 seasons.

N- N- Protein | Protein | Hulling | HR
Characters uptake | uptake | % yield %
in in kg/ ha
grains | straw
N- level; | Cultivars:
{kg/ ha)
Giza 176 |40.34 2922 |6.66 240.07 | 80.27 |67.71
00 Giza 171 {38.73 {3640 |35.91] 230.10 | 79.56 |66.78
Giza 177 |36.40 |30.02 |5.93 217.03 | 81.49 |67.68
Giza 176 | 72.74 | 60.50 |6.20 43277 | 80.02 |67.10
96 Giza 171 ]64.22 |63.03 |6.21 384.18 |81.15 {68.65
Giza 177 | 6533 | 4749 |6.53 387.57 |81.37 |67.44
Giza 176 |90.88 |73.47 |6.78 542.09 | 80.10 |67.40
144 Giza 171 |81.26 180.41 ;7.02 483.57 | 80.98 | 68.30
Giza 177 | 80.54 |63.83 | 7.17 469.30 {81.40 |69.15
..S.S at 5% 265 | 240 |}0.15 19.25 | 0.290 | 0.6}
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difference was obtained between Giza 176 cultivar with increasing

levels of nitrogen up to 144 kg N/ ha.

D- Interaction effect between sowing dates, N-levels and
cultivars:

Tables (20 and 21) show that the effect of the interaction
between sowing dates, N-levels and rice cultivars were signtficant on
N-uptake in grains, N-uptake in straw, protein percentage, protein
yield/ ha hulling percentage, milling percentage and head nice
percentage in the combined analysis of the two growing seasons. On
the other hand, amylose content and gel consistency (G.C.) were not
significantly affected by the interaction between the three factors,

consequently the data were excluded.
D- 1. N-uptake in grains:

It was clear that early sowing dates (May 15 ) with Giza 176
cultivar and applied 144 kg N/ ha gave the maximum N-uptake in
grains (120.89 kg), whereas late sowing date (June 15 thy with Giza
177 cultivar without application of nitrogen fertilizer gave the minimum
one (31.38 kg). However, no significant difference was obtained by
the interaction between early sowing or medium sowing or late sowing
with the three cultivars without N application in N-uptake in rice

grains.
D- 2. N-uptake in straw:

Table (20) indicate that N uptake in straw was significantly

influenced by the interaction between sowing dates, N-levels and rice
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cultivars in the combined data. The highest N-uptake in straw was
108.40 kg, obtained from late sowing for Giza 171 cultivar when
received 144 kg N/ ha. Whereas, the lowest one was 16.2 kg,
produced from early sowing with Giza 176 cultivar without application

of nitrogen fertilizer.
D- 3. Protein percentage:

It is evident from Table (20) that the maximum protein
percentage was 7.34%, obtained from sowing at late date (June 15 th)
with Giza 176 cultivar and applied 144 kg N/ ha. No significant
difference was obtained between the three cuitivars under sowing at
late date and applied 144 kg N/ ha. On the contrary, the minimum
protein content in rice grains was 5.33%, produced from Giza 176

cultivar when early sowing date without N fertilizer.
D- 4. Protein yield (kg/ ha):

The interaction effect between sowing dates, N levels and rice
cultivars had a significant effect of protein yield/ ha in the combined
data. Early sowing plants of Giza 176 cultivar with applied 144 kg N/
ha produced the highest protein yield/ ha (719.55 kg). Whereas, the
lowest one was 186.70 kg/ ha, obtained from sowing at late date for

Giza 177 cultivar without N fertilizer.
D- 5. Hulling percentage:

The data in Table (21) revealed that hulling percentage was
significantly affected by the interaction between the three factors in the
combined data. The highest percentage of hulling was 81.85%,
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obtained from medium sowing at (June 1 $Y to Giza 177 cultivar
without application of nitrogen fertilizer. However, no significant
difference was obtained between early or medium dates of sowing for
Giza 177 cultivar and different levels of nitrogen. On the other hand,
the lowest hulling percentage was 79.24%, produced from sowing at

late with applied 96 kg N/ ha to Giza 176 cultivar.

D- 6. Milling percentage:

There was a significant difference in milling percentage due to
the interaction between sowing dates, N-levels and rice cultivars in the
combined data (Table 21). The greatest milling percentage was
74.96%, produced from Giza 177 when sowing at June 1 § without
nitrogen fertilizer. Whereas, the lowest one was 68.20%, obtained

from late sowing with applied 144 kg N/ ha for Giza 171 cultivar.

It could be concluded that Giza 177 cultivar with different dates
of sowing and different levels of nitrogen gave the highest milling

percentage.

D- 7. Head rice percentage:

The data in Table (21) showed that head rice percentage was
significantly affected by the interaction between sowing dates, N-levels
and rice cultivars in the combined analysis of the two growing seasons.
Giza 171 cultivar in medium sowing date and under 96 kg N/ ha level
produced the maximum head rice percentage (71.11%). However, the
minimum one was 64.41%, obtained from Giza 171 at late sowing

without application of nitrogen fertilizer.




Ldw™s

Rl 0'C 050 %S 1 'S
6C 69 16799 6999 oF'vL] 0T89 65°1L (AN ¢ ¢003 98'6L 144
91°'L9 [¥°89 899 seL| vleL (AN Y: 1608 cri8 YT 6L 96 228
VoL Vv 89 Lyl S6°0L LSTL LT3 0¢ 6L v66L 00
T9'LY 99°69 6569 9v'vL| 61VL 123873 118 6118 $8°08 144!
(A4 IT1L 6899 Yo eL | LSPL ¢oCL 8’18 0918 9% 08 96 wmipapy
LLSY 68°L9 7689 96 YL | V6'TL 1e°¢L 6818 68°6L ¢8'08 00
S 0L ¥L89 6659 19vL| 68%L SViL LS8 IL18 19°6L 124]
L'L9 199 L0'89 SEL ] L 69°CL LETR 9L°08 9¢03 96 Ajreq
1899 ¢0'39 9L°S9 SOvL | TLEL 00°CL 12 6V'6L $0°08 00
:91ep
By /3 (S|2AS[-N duiLnog
LLVO [FARRY, 9LT "D IO 121D 91Dy LD LD 9LTD SIeAnny
dH % SUIITA % Sul[[nH S1910BIRY )

Q) Ul SIBATIND 30U pUB S[343] N

‘SUOSE3S H661 PUE €661 JO SIsA[eue pauiquiod

‘31ep SUIMOS USIMISq UOTIORIIUI U} A PaldayJe st silen residojouyda) swog :(17) Aqel




127

V- Simple correlation

The correlation coefficient between grain yield and each studied
characters as well as between all the traits in the combined analysis of

1993 and 1994 seasons are presented in Table (22).

Positive and significant correlation coefficients were detected
between number of tillers/ m2 and plant height (= 0.590**) or between
leaf area index and each of plant height (r=0.708**) and number of
tillers (r= 0.760**). Similar results were obtained by Assey ef al.
(1992) who found that plant height was significantly correlated with

each of plant dry weight and number of tillers/ m2.

The results clearly indicated that heading date was highly and
significantly correlated with each of plant height (r= 0.734**), number
of tillers/ m2 (= 0.977**) and LAI (r= 0.839*%). Also, number of
panicles/ m2 was significantly and positively correlated with each of
plant height (r= 0.592**), number of tillers/m2 (= 0.978**), LAI (=
0.716**) and heading date (r= 0.425%). The same trend was obtained
by El-Hity et al. (1992).

The association between panicle length and each of plant height,
number of tillers, LAI, heading date and number of panicles/ m2 was
highly significant. The respective correlations were 0.620*%*, 0.877**,
0.909** 0.756*8 and 0.844**, respectively. Alé.o, positive and
significant correlations were detected between 1000- grain weight and
each of number of tillers/ m2 (r= 0.446*) and number of panicles/ m?
(r= 0.446*). Whereas, negative correlation was obtained between
1000- grain weight and heading date (r=- 0.043). Number of unfilled




128

grains/ panicle was highly and negatively correlated with 1000- grain
weight (r= - 0.535%%).

Positive and highly significant correlation coefficients were
obtained between number of filled grains/ panicle and each of plant
height (r = 0.610%*), number of tillers/ m2 (r = 0.676**), LAl (r=
0.989**), heading date (r= 0.881**), number of panicle/ m2 (r=
0.604**) and panicle length (r= 0.911%%).

The association between spikelets formation efﬁcieﬁcy and each
of plant height, number of tillers/ mZ, LAI, heading date, number of
panicles/ mZ2, panicle length and number of filled grains/ panicle were
positive and significant being 0.573%*, 0.778**, 0.551**, 0.800**,
0.930** and 0.767**, respectively.

Protein yield/ ha was positively and significantly correlated with
plant height (= 0.630**), number of tillers/ m2 (r=0.952*%), LAl (r=
0.758**), heading date (== 0.480%), number of panicles/ m2 (r=
0.954**), panicle length (r= 0.872**), 1000- grain weight (r= 0.513%%),
number of filled grains/ panicle (= 0.681**), spikelets formation (r=
0.838**) and crude protein % (= 0.425%). Ullah and Khondaker
(1988) found that there wasa significant positive correlation between

protein content and straw yield(r = 0.790**).

Straw yield ton/ ha was significantly and positively correlated
with each of plant height, number of tillers/ m2, LAI, number of
panicles/ mZ, panicle length, number of unfilled grains/ panicle,
spikelets formation, crude protein % and protein yield/ ha. Whereas,

negative and significant correlation coefficient were detected between
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straw yield/ ha and 1000-grain weight (r= 0.387%). Also, the
association between the ratio of grain to straw and each of number of
tillers/ m2, LAL heading date, number of panicles/ m?Z, panicle length,
1000- grain weight, number of filled grains/ panicle, spikelets formation
and protein yield. However, negative and significant correlation
coefficients were showed between the ratio of grains to straw and

number of unfilled grains/ panicle (= 0.619**).

The results indicated that grain yield/ ha was positive and highly
significantly correlated with each of plant height (= 0.609**), number
of tillers/ m2 (r= 0.923**%), LAl (r= 0.830**), heading date (1=
0.606**), number of panicles/ m2 (r= 0.905**), panicle length (=
0.921*%), 1000-grain weight (r=0.502**), number of filled grains/
panicle (r=0.791**), spikelets formation (r= 0.888**), protein yield (=
0.961**) and the ratio of grain to straw (r= 0.700**). Such results
indicate that selection for any of these characters will certainly iead to

the increase in the grain yield (ton/ ha.).

Similar results were obtained by Assey et al (1992) who found
that grain yield of rice/ feddan was highly and significantly correlated
with each of number of panicles/ m2, 1000- grain weight, number of
grains/ panicle, straw yield and milling output. Also, Rana (1986) and
Aidy et al. (1992) showed that correlation coefficient was highly -
significant and positive between grain yield versus panicle length,

panicle weight and filled grains/ panicle.
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